TICP: TCP-friendly Information Collecting Protocol by Barakat, Chadi & Nonaka, Naomichi
HAL Id: inria-00071779
https://hal.inria.fr/inria-00071779
Submitted on 23 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
TICP: TCP-friendly Information Collecting Protocol
Chadi Barakat, Naomichi Nonaka
To cite this version:
Chadi Barakat, Naomichi Nonaka. TICP: TCP-friendly Information Collecting Protocol. [Research
Report] RR-4807, INRIA. 2003. ￿inria-00071779￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
48
07
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
TICP: TCP-friendly Information Collecting Protocol
Chadi Barakat — Naomichi Nonaka
N° 4807
April 2003
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, BP 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : +33 4 92 38 77 77 — Télécopie : +33 4 92 38 77 65
 	 
 !"$#&%'!(!)*%+,&%-).!
/102435768249:24;2=< >@?BA24CDE5GF 05.ACHI2=;=24J
K&LNMO	PRQTSVUTW XPZY\[]^P_`Xa4X_MO	P X
bcd\eP_`b7fBg1hTijKki
UTY\lmldnc_`omP8cP pLNPcpqLNPsrtvuwyx{z|S}gTlmc~yxyxySVy@lY\{P X
. Zm{y PklmcP XPr=_Y\rNo@yY\~oNY\_P!Kkb.=Y8K`bGc~PrNoa@cP~Y\mP`_cqY\rNXl'dnc_jlmcdn_d\
p dnI_dRp dnP p_!~r dncORY\_~dnrEGcdnO¡YY\c{P¢r[mO£PcTd\vcP p P~{PcX`XlmcPZYno¤dZ{Pc`_LNP-¥r_PcrNP_Z¦
Kkb§~XY¤X_qY\rNo4¥Y\dnrNPlmcdn_d4p dnj_LY\_¨pZY\r©P	[NXqP oªa©Y\r=a©Y\lmlm~pZY\_~dnrcP «[m~c~rm¬_LNP
p dnP p_~dnrd\~rdncORY\_~dnrB­¢«=[Y\~_®a¯d\cP p Plm_~dnr©~r©Y^O£[m_~pZYnX_XP XX~dnrBIr=[mO£Pc~rm¬d\
ldnlm[mY\_~dnrBI°PZY\_LNPc¢O	dnrm~_dnc~rmNBP_py¦£K&LNP¨lmcdn_d4p dn7omd4P XTrNdn_-~O@ldyXP@Y\ra±p dnrNX_cqY\~r_
dnr^_LNPTrY\_[mcP1d\_LNP1p dnP p_P o^~rdncORY\_~dnrB¦7¥_PrNX[mcP X_¥°dORY\~r|_Lm~rm{XZ­!²G~´³_LNPT~rdnc
ORY\_~dnr¤_d¨p dnP p_`Y\cc~{P XkPr=_~cPa¤Y\rNo|p dnccP p_a¤Y\_&_LNP1Xqdn[mcp P8°kLNPcP8~_~X&X_dncP o|_dP
_cPZY\_P o|Y\_PcZNY\rNo¯²G~~´³j_LNP8~O@lmdyX~dnrEY\_&_LNP8Xdn[mcp P-Y\rNo|_LNP8p dnrm{P X_~dnrµd\_LNP1rNP_®°dnc¶
Y\cPY {dn~omP oª=a±p dnr=_cdn~rm¬_LNP	cqY\_PRY\_-°kLm~pLcP p P~{PcX£XPrNo¯_LNP~c£~r dncORY\_~dnrB¦K&LNP
p dnrm{P X_~dnr·p dnr=_cdn7lY\c_-d\Kkb¸~X1omP X~yrNP o·°k~_L±_LNPORY\~r¯dneP p_~{P_d^PGc~PrNoa
°k~_L
Y\lmlm~pZY\_~dnrNX[NX~rm©K`b¦  P¤~O@lmPO	Pr=_^Kkbs~rrNX¥kY\rNo¹°PµnY\~oNY\_PE_LY\_
~_@Y\dZ°!X_d±«[m~pq¶=aºY\rNo©cP~Y\maºp dnP p_~rdncORY\_~dnrºGcdnO»cP p P~{PcXZv°kLm~P¤Y {dn~o~rm
rNP_¥°dnc¶µp dnrm{P X_~dnr±Y\rNo¤'P~rm	Y\~ck°k~_LEp dnO@lP_~rm	_cqY¼Rpy¦
½µ¾{¿ÀÁÂ Ã.y Kkb.mp dnP p_~rm	~rdncORY\_~dnrBNK`bv c~PrNo~rNP XXZNp dnrm{P X_~dnrEY\rNo¤Pccdnc
p dnr=_cdnÄNO[m_~pZYnX_Z¦
ÅÇÆ'ÈnÉ:ÊÌË·ÍÉÎ®ÉÐÏÐÉqÑÒËÔÓÕBËÖÑÄÈØ×GÙÚ×GÛÝÜÞÌßÐà\È\ËáÉâÛ*ãZÑÄËÔàyßÐäáËÔÓåºæäáÉqã\çèÑÄéÎÄéÓéÉÎÄê¥ÈØëqÎÄß:ì\àåºéèí!ÉÐËÔäî
Æ'ÈnÉ:ÊÌËï Í'ÉqÎ®ÉÐÏÐÉqÑ¥ð.ÓßÐà\ÈËñÉZï ËáãÌÎÄËáÉÌï òóÎ
ô Ù.ÉÐß:íkËÔê®È\Ë&Ùß:ã\ÉÐÏÐÉEËÔÓ¨ÕBËÖÑÄÈõËÖÑ®ÉÐê®È\Ëå`öÑ®Ê{ïáå!ÞZ÷ÌÓ ÑÄéíkÓø.éùéäÔß:àíkéã Ñ¨ö=ÉÐúyßqÎ®ÉqÑÄßÐÎ÷ å!éèí!ÉÐËÔäîã\ßÐãÜ
ÉÐÏÐÉð.ÓÄÊäï È\ËÖÑ®Éqê¥ÈËï êßÌï û à
   &%-).!Ø 
£ # )`)*%
® k"$#k%!
	
    h1dn[NX&lmcW XPr=_dnrNX`P_&nY\~omdnrNX`Kkb.[mr|lmcdn_d=p dnP-_cqY\rNXl'dnc_kK`bv c~PrNoa
 Y\mP£l'dn[mc1p dnP p_Pc-omP X!~rdncORY\_~dnrNX1o [mr±ycqY\rNo¬rNdnO£mcPomP¢cW p Plm_P[mcX8o~X_c~m[NW X
_cqYZ{PcXÖ®r=_PcrNP_Z¦7KkbºP X_[mrRlmcdn_d4p dnP`~rNomWlPrNoNY\r_k«=[m~lP[m__cP![m_~~XqW`lY\c_dn[m_P
Y\lmlm~pZY\_~dnromPORY\rNoNY\r_¨YEp dnP p_Po ~rdncORY\_~dnrNXZvlY\c¨P:]PO@lmPyvp dnP p_PcYµ«=[Y\~_W
omP|Y¯cW p Plm_~dnrÒoNY\rNX@[mrNPµXqP XX~dnr O£[m_~O	W o~YªO£[m_~ldn~r_Z&cP p PrNXPc[mrNP|l'dnlm[mY\_~dnrB
p dnr=_cnPc	P|_PO@lNXZP_py¦ºh1dn_cP|lmcdn_d4p dnP¤Kkbâr ~O@ldyXPµY\[Np[mrNPµp dnr=_cqY\~r_P¬X[mc@Y
rY\_[mcP£omP- ~r dncORY\_~dnr¨p dnP p_PcZ¦jbvY\cO@~oÔY\[m_cP XZP8lmcdn_d=p dnPYnXX[mcP-«=[NP8P X`omP[]
dneP p_~ X@X[m~nY\r=_X	Xdn~Pr=_@cWZY\~XW XZ­¯²G~´³£ ~r dncORY\_~dnr·p dnP p_PcRY\cc~{P¤Pr=_~McPO	Pr_
Y^Xdn[mcp PyP_	²G~~´³T ~O@lmdyX~dnr©o[¯cW XPZY\[ªP X_-W4~_W PyBp P p~7XPÄY\~_8Prªp dnr=_cnY\r_P@omWm~_
Y\[N«=[NPY`Xdn[mcp PjPr={dn~P&XP X*omPORY\rNomP XvP_*P X*cW p Plm_P[mcXvPr{dn~Pr_vP[mcX.~rdncORY\_~dnrNXZ¦fY
lY\c_~P¨p dnr=_cnP@omPp dnrm{P X_~dnrªo[±lmcdn_d4p dnP¨P X_-omW{Pdnlml'W P@omP£ÄY  dnr!_cP¨W «=[m~_qY\mP
YZ{P p¤P XRY\lmlm~pZY\_~dnrNX[m_~~XqY\r_K`b¦hTdn[NX@~O@lmWO	Pr=_dnrNX|Kkb oNY\rNXRP¤X~O£[mY\_P[mc
cW XqPZY\[RrNX¥4P_jrNdn[NXjO	dnr_cdnrNX&lY\cX~O£[mY\_~dnrNX&«[ ~l'PcO	P_omP`p dnP p_Pc&p dnccP p_PO	Pr_
P_kcqY\lm~omPO	Pr=_` ~rdncORY\_~dnr¬omW X~cW Py_dn[m_TPrµW=~_qY\r=_!Y¨p dnrm{P X_~dnrEo[¤cW XPZY\[BP_k_dn[m_
Pr¤cP X_qY\r_TW «=[m~_qY\mP£YZ{P p-P-_cqY  p¢p dnrNp[mccPr=_² Kkbdn[EK`b³:¦
" Â Z À $#   Kkb\p dnP p_P&o ~r dncORY\_~dnrNXZW «[m~_W&Y {P p&K`b.\p dnr=_cnPkomPp dnrm{P X_~dnr
P_!oÖPccP[mcXÌNO£[m_~ldn~r_Z¦
 	 

! #"$$%&'(*)"$+-,!	*.")/. 
0 4T%-
)*%!
K&Lm~XlY\lPcomP Xqpc~'P X@KkbYEcP~Y\mP^_cqY\rNXl'dnc_¨lmcdn_d4p dn&_dEPR[NXqP oªdncp dnP p_~rm
~rdncORY\_~dnr| cdnOØYY\c{P8r=[mO£Pc!d\cP p P~{PcXkXlmcPZYno¤dÌ{Pck_LNP1¥r_PcrNP_Z¦jKkb¹X_qY\rNomX
dnc¢K`bv c~PrNoaª®rdncORY\_~dnrºdnP p_~rm±bcdn_d=p dnÄ¦^K&LNP@~rdncORY\_~dnrª~X£p dnP p_P oªa
YX~rmyPXdn[mcp Py°kLNPcP~_T~X8X_dncP o¯Y\rNo¬_cPZY\_P oI¦-K&LNP¨Xdn[mcp PcPZYnpLNP X8_LNPcP p P~{PcX8a
O[m_~pZYnX_^²Gldn~r_Ä_d\ÄO[m_~l'dn~r=_Ð³:¦21NdncP:]NY\O@lmPy*dnrNP	pZY\rp dnrNX~omPc¢_LNP	Xp PrY\c~dµ°kLNPcP
O	P XqXqY\{P XTGcdnO$_LNPXdn[mcp P@Y\cPmcd{YnompZYnX_P o·_dRcP p P~{PcX8_Lmcdn[myL©YXqY\_P~_P~rm¶'¦-UTP:
p P~{PcXXPrNo@_LNP~c~r dncORY\_~dnr^_d-_LNPTXdn[mcp P!_Lmcdn[myL_LNP!°k~cP oR¥r_PcrNP_[NX~rm¢[mrm~pZYnX_
²Gldn~r_Ä_d\Äldn~r_Ð³:¦K&LNPlmcdn_d4p dn4pZY\rPj[NXP o£_dTp dnP p_7Y\r=a¢¶=~rNod\N~rdncORY\_~dnr¨GcdnO§cP:
p P~{PcXÌ¦&3TrNPkP:]NY\O@lmPkp dn[mo@P_LNPkpZYnXPkd\Y8Xdn[mcp P&_LY\_°&Y\r_Xj_dT¶4rNdZ°~ v²Y\rNo¨°kLm~pL³
cP p P~{PcX1LYZ{P£°PcP p P~{P o·Y	p Pc_qY\~r·omd=p[mO	Pr=_Z'_LY\_T_LNPXdn[mcp P¢LYnXT_cqY\rNXO@~__P o±_d
_LNPcP p P~{PcXvP: dncP_LNP&p dnP p_Ä~rdncORY\_~dnrRXP XX~dnrB¦&3T_LNPcP:]mY\O@lmP Xv~rNp[NomP&_LNP«=[Y\ 
~_¥a¯d\kK
4 dnc¢4~omP dµcP p Plm_~dnrB._LNP@°PZY\_LNPcZ_LNPRPP p_cdnrm~pR{dn_Py_LNP@r[mO'Pc~rm·d\`Y
ldnlm[mY\_~dnrBIP_py¦-K&LNPlmcdn_d=p dnpZY\r±'P¨d4p pZYnX~dnrY\aµ[NXP o¯YnX1°kLNPr·_LNPXqdn[mcp Pp dnP p_X
~rdncORY\_~dnr¹Y\__LNP^PrNod\TYµ°dnc¶=~rmªoNYZa{¦·®_pZY\rºP@ cP «=[NPr_a©[NXqP oºYnX°kLY\_¨LY\l
lPrNXT°kLNPr¬_LNPXdn[mcp P¨omP X~cP XT_dR¶4rNdZ° _LNP«=[Y\~_®a±d\7cP p Plm_~dnr¯o[mc~rm¤Y	O£[m_~O	P o~Y
mcd{YnompZYnX_²GdyXXkcqY\_PyYZ{PcqY\{P£omPYZam³:¦
3T[mcjlmcdn_d4p dn~XjYnXP oRdnr^_LNPkdndZ°k~rmcP «[m~cPO	Pr=_XZ¦654dnO	P1d\I_LNP XP!cP «=[m~cPO	Pr_X
Y\cP8rNdn_`cPZY\a^rNP p P XqXqY\ca|Y\rNoEpZY\rµ'P-PZYnX~acPO	dÌ{P oEdnc`Y\P4~Y\_P oI¦
7 K&LNP¨Xdn[mcp P£LYnX-YR~X_8d\Y\cP p P~{PcXÌ¦-K&Lm~XT~X_1pZY\r·P¢_LNP~X_8d\¥b YnomocP XXqP X
[NXP o±aµcP p P~{PcXÌ_LNP~X_1d\98 X1~omPr_~  a=~rm¤_LNPcP p P~{PcX£Y\_1_LNPXqP XX~dnr±P{PÄ
_LNP-rY\O	P X!d\vcP p P~=~rmORYnpLm~rNP XZP_py¦
7;: [m_~pZYnX_¢~X-[NXP o·_dµXqPrNo·O	P XXqY\{P X-_d¤cP p P~{PcXÌ¦ : [m_~pZYnX_¢~XX[NP X£Y\cP	rNdn_£Yno4
ocP XXP o|~rµ_Lm~X!lY\l'PcZ¦63Trma^_cqY\rNXldnc_!~XX[NP XTY\cP£YnomocP XXP oI¦
7 ijYnpL¬cP p P~{PcTXPrNomX!~_Xk~r dncORY\_~dnr¬~r¤[mrm~pZYnX_!_d@_LNP£Xdn[mcp P-°kLNPrµ~_!cP p P~{P X1Y
O	P XXqY\{P cdnO _LNPkXdn[mcp Pk~r==~_~rm~__d-XPrNo@~_X~rdncORY\_~dnrB¦  Pkp dnrNX~omPc7~rR_Lm~X
lY\l'Pc_LNPRpZYnXqPR°kLNPcP_LNPR~rdncORY\_~dnrd\!_LNPRcP p P~{Pc¨pZY\rP	~rNp[NomP oº~rºdnrNP
lYnp¶{P_ZY\rNo|°P-pZY\I_LY\_klYnp¶{P_<"+=</?>@"	*A"+=BC/*)D+EF¦  P1PZY {P-_LNP-pZYnXP8d\
Y\c{P¢cPldnc_Xkdnck [m_[mcP¢cP XPZY\cpqLB¦K&LNP£O	P XXqY\{P¢d\_LNPXdn[mcp P¢XPr=_`_dRY	cP p P~{Pc
~X`pZY\P oG**HIBJ@"KLJDJ ,M¦&gN/*H@IOJ"P>B #)Q@"~XTY@lYnp¶{P_8XPr_!=a¤_LNP¢Xdn[mcp P£_LY\_
pZY\cc~P X!O[m_~lmP¢cP «=[NP X_!O	P XXqY\{P X!_d	o~SRPcPr=_`cP p P~{PcXZ¦K&LNP¢Xdn[mcp P¢pZY\rElm[m_!~r
dnrNP@lYnp¶{P_£O	dncP@_LY\r©dnrNP@cP «=[NP X_-O	P XXqY\{Py¦RgscP p P~{Pc£XqPrNomX£Y^cPl'dnc_£_d|_LNP
Xdn[mcp P-~ v~_kcP p P~{P XTYlYnpq¶{P_`~rNp[No~rm^YcP «=[NP X_!O	P XqXqY\{P¢YnomocP XXP o¤_d	~_Z¦
7 K&LNPTXqdn[mcp PTY\~O	X&Y\_cP p P~4~rm_LNPTPr_~cP1~rdncORY\_~dnr^omP_qY\~rNP o^a@cP p P~{PcXÌ¦K&LNP
~r dncORY\_~dnrd\Y^cP p P~{Pc-LYnX8_d|'PcP p P~{P oªY\_8PZYnX_¢dnrNp P¨=aE_LNP@Xdn[mcp Py¦K&LNP
ÚÚ¡ã.TU@VW@X
u  = # .  FQ ."< #  )=M  FQF 
Xdn[mcp P8omd=P XrNdn_!YnX¶RY£cP p P~{Pck_LY\_LYnX&XPr=_~_X~rdncORY\_~dnr|_dXqPrNoR~_kY£XqP p dnrNo
_~O	Py¦K&LNPTXqdn[mcp P8YnX¶4XjLNdZ°P{Pc`Y£cP p P~{Pc&°kLNdyXPTcPl'dnc_°YnXdyX_~r_LNPTrNP_®°dnc¶
_d	XPrNo|~_kYnpq¶'¦
7 g cP p P~{PcY\rNX°PcX£«=[m~p¶4a±_LNP	cP «[NP X_£O	P XXqY\{P X£d\k_LNP	Xqdn[mcp P@a¯XPrNo~rm¬~_X
cPl'dnc_Z¦.K&LNPXqY\O	P7cPldnc_.pZY\r'PXPr_.O£[m_~lmP_~O	P X~ NO£[m_~lmPcP «=[NP X_*O	P XXÐY\{P X
Y\cP-cP p P~{P o¤=a|dnrNP¢cP p P~{PcZ¦
K&LNP7ORY\~r£pqLY\Prm{Pj°k~_LX[NpL¨Y&_cqY\rNXldnc_*lmcdn_d4p dn~XI_LY\__LNPY yY\~Y\mP7Y\rNo°k~o_L
~r@_LNP!rNP_®°dnc¶¨~X~O@~_P oY\rNo@_LNPkr[mO'Pcd\'cP p P~{PcXpZY\r	'P&{PcaY\c{P£²G_LNdn[NXqY\rNomXdnc
O	dncPÌ³:¦jK&LNP-~O@~_qY\_~dnr¬d\.Y\rNo°k~o_LE~XkO	dncP-lmcdnrNdn[mrNp P o¬dnrµ_LNP8cP{PcXP-lY\_LBN°kLNPcP
_LNP{dn[mO	P|d\!cPl'dnc_X~X~¶{PaªY\c{Pc¨_LY\rº_LNPR{dn[mO	P|d\`cP «=[NP X_O	P XXqY\{P XZ¦ 1.~cX_Z
°P£pZY\rmrNdn_8YnX¶ORY\r=a¤cP p P~{PcX`_dXPrNo¤_LNP~cTcPl'dnc_X1Y\_!_LNP£XqY\O	P¢_~O	Pydn_LNPc°k~XP£_LNP
rNP_¥°dnc¶^°k~'P1p dnrm{P X_P oI¦7UTP «[NP X_O	P XXqY\{P X&XPr=_&aR_LNP1Xdn[mcp P-Y\rNo^cPl'dnc_X&XPr=_&a
cP p P~{PcX7ORY a@Y\Xd8cP X[m_~rRY\rRY\yycP XX~{P&_cqY¼Rp&_LY\_~X7LY\cO¨G[mm_d-dn_LNPcjY\lmlm~pZY\_~dnrNXZ¦
Kkb LYnX&_d¨~O@lmPO	Pr=_TXdnO	P8¶4~rNo¤d\.p dnrm{P X_~dnr¬p dnr_cdn*Xd_LY\_k_LNP8cP X[m_~rmR_cqY¼Rp
²G~r¸dn_Lo~cP p_~dnrNXÐ³^omd4P X|rNdn_µp dnrm{P X_¤_LNP±rNP_®°dnc¶Y\rNo omd4P X|rNdn_|LY\cO _LNP¯dn_LNPc
Y\lmlm~pZY\_~dnrNXÌ¦!54P p dnrNoIKkbLYnX8_d|~O@lmPO	Pr_£XdnO	P¨¶4~rNo¯d\Pccdnc¢p dnr=_cdnÄ¦¨U`Pldnc_X
XqPr_&a^cP p P~{PcX`Y\rNo^dyX_k~r|_LNP1rNP_®°dnc¶|LYZ{P-_d'P1cP XPr=_k~r¤Y°&Y a^_d¨O@~rm~O@~	ZP8_LNP
XqP XX~dnrµo[mcqY\_~dnrB¦
 PP:]lmY\~r·~r¬_Lm~X1lY\lPcT_LNPo~SRPcPr=_1G[mrNp_~dnrNX-d\jdn[mc1lmcdn_d=p dnÄ¦  P~O@lmPO	Pr_
_LNPlmcdn_d4p dn~rºrNX¥._LNP^rNP_®°dnc¶X~O[mY\_dnc
QZ®7Y\rNo©°PRyY\~oNY\_P^~_XlPcdncORY\rNp Py¦
K&LNP-p dnrm{P X_~dnrEp dnr_cdnBlY\c_!d\Kkb ~X&~rNXlm~cP o^ cdnOØ_LY\_!d\vK`b
Q®NY\rNo|_Lm~X!~X
dnc`_LNPlm[mcldyXP_dRORY\¶{P¨Kkb c~PrNoaµ°k~_L·_LNPK`b¸lmcdn_d=p dnÄ¦8gTlmlm~pZY\_~dnrNXT[NX~rm
K`b§{PrNPcqY\_P_LNP	ORYednc~_®aªd\`¥r_PcrNP_£_cqY¼Rp
Qu®¦  PRY\XdE°Y\r=_O[m_~lmP^Xqdn[mcp P X
[NX~rmKkbº_dXLY\cP`ÄY\~ca@_LNPTrNP_¥°dnc¶cP Xdn[mcp P XkY\rNoR_d'P` c~PrNoa	°k~_L^PZYnpqL¤dn_LNPcZ¦
K&LNPPccdncp dnr=_cdnjlY\c_d\!KkbÇ~X£YnXP o©dnr©cP_cqY\rNXO@~XX~dnrNX¨Y\rNoª~XomP{Pdnl'P o©°k~_L
_LNP8ORY\~r¬dneP p_~{P£_d¨O@~rm~O@~	ZP¢_LNP¢XP XqX~dnr¤o[mcqY\_~dnrB¦
®r¬_LNP¢rNP:]_1XP p_~dnrB°Pdn[m_~rNP_LNP¢cPY\_P o±~_PcqY\_[mcP¨Y\rNoE°P£~[NX_cqY\_P_LNPdnc~y~ 
rY\~_¥a@d\Idn[mcjlmcdn_d=p dnÄ¦ 54P p_~dnr¢omP Xpc~'P Xj_LNPklmcdn_d4p dnÄ¦ijYnpL^X[mNXP p_~dnr	~r 54P p_~dnr|
omP Xqpc~'P XdnrNP7 [mrNp_~dnrd\N_LNPjlmcdn_d=p dnÄyY\rNo£P:]lmY\~rNX.LNdZ°_Lm~XB [mrNp_~dnr~X*~O@lmPO	Pr_P oI¦
¥r254P p_~dnr^uN=°PTlm[m_&Y\_LNP! [mrNp_~dnrNXj_dn{P_LNPc!Y\rNoR°PTlmcdZ4~omPT_LNP`ORY\~r|Y\{dnc~_LmOØd\
dn[mcjlmcdn_d=p dnÄ¦ 54P p_~dnr-o~Xp[NXXP Xj_LNP&ÄY\~crNP XXjd\Idn[mcjlmcdn_d4p dn°k~_LRK`b.¦4®r 54P p_~dnr
°P¨lmcP XPr_X~O£[mY\_~dnrªcP X[m_X-_LY\_-nY\~oNY\_P	_LNP@PRP p_~{PrNP XX£d\Kkb~r¯p dnr_cdn~rm
_LNPEp dnrm{P X_~dnr
d\-_LNP¤rNP_¥°dnc¶ÒY\rNo~rPrdncp~rm©ÄY\~crNP XXZ¦  PµPrNo¹_LNPElY\l'PcR°k~_L
p dnrNp[NX~dnrNXTY\rNo¤lPcXlP p_~{P X!dnrµdn[mck [m_[mcP-cP XPZY\cpL¬dnrEKkb.¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. 
   q#&%Òk
81~SRIPcPr_!°dnc¶4X`LY {PYnomocP XXP o¤_LNP-lmcdnmPO d\vp dnP p_~rm~r dncORY\_~dnrEGcdnOcP p P~{PcX
~r@YTO£[m_~pZYnX_XP XqX~dnr 
ÔN\yznw=QyQ ®¦1X[Y\a{n_LNPp dnP p_P o¨~rdncORY\_~dnr@~X.~omPr_~pZY\dnc
Y\*cP p P~{PcX² Py¦ N¦rNPY\_~{Pg`	sp dnccP XldnrNo~rmR_ddnrNP-lYnp¶{P_1~r±Y¨cP~Y\mP£O£[m_~pZYnX_
XqP XX~dnrBY@cPlmaµO	P XXÐY\{PXPr=_T~r±cP XldnrNXP_dYXdn[mcp P
:LNPd
O	P XXÐY\{PÌ³:'Xqd	~_8pZY\r¬P
 _PcP o¬Y\_!_LNP-cP p P~{PcTX~omP8_dRY {dn~o¤_LNP¢lmcdnmPO d\. P P oYnpq¶^~O@lmdyX~dnrB¦a  _Pc~rm
°P-O	PZY\rµ_LY\_!_LNP¢~r dncORY\_~dnr±XPr_!=aµYcP p P~{PcTpZY\rµP-X[mNX_~_[m_P oEa^_LY\_`XPr_`a
Y\rNdn_LNPc¨cP p P~{Pc¨°k~_LNdn[m_RY\_Pc~rm·_LNP|Xdn[mcp PRPLY 4~dncZ¦G3T[mc¨°dnc¶ª~X¨o~SRIPcPr_¨ cdnO
lmcP4~dn[NX7°dnc¶4Xja¨_LNP&ÄYnp_7_LY\_7cP p P~{PcXomd-rNdn_jXPrNo	_LNP!XqY\O	Pk~rdncORY\_~dnrB4Y\rNo	_LY\_
_LNP-Xqdn[mcp P8cP «[m~cP X`_LNP8cP p P~lm_`d\._LNP-Pr=_~cP-~rdncORY\_~dnr¬XPr=_ka¤Y\IcP p P~{PcXZ¦j¥r¤dn[mc
p dnr=_P:]4_ZN_LNP-~r dncORY\_~dnr±XPr_`a^cP p P~{PcX`pZY\rmrNdn_`P  _PcP oEY\_k_LNP-cP p P~{Pc1X~omPy¦
g`rNdn_LNPco~SRPcPrNp PT'P_¥°P Pr¤dn[mcj°dnc¶RY\rNoR_LNP`lmcP=~dn[NX°dnc¶X~X7_LY\_&dn[mcjlmcdn_d4p dn
~X1Y	X_qY\rNo4¥Y\dnrNPlmcdn_d4p dn*_LY\_TpZY\r¬'P¢[NXP oµ~r±o~SRPcPr=_1Xp PrY\c~dyXÌ¦3T[mc`lmcdn_d4p dnomd4P X
rNdn_v~O@ldyXPkY\rap dnrNX_cqY\~r_7dnr¨_LNPrY\_[mcPkd\_LNPkp dnP p_P o¨~rdncORY\_~dnrB¦.K&LNPkp dnrm{P X_~dnr
p dnr=_cdnlY\c_d\*Kkbomd=P XrNdn_jcP «=[m~cP`_LY\__LNP1p dnP p_P o~rdncORY\_~dnr^'P  _PcqY\mPymYnX
~_&~X&_LNP8pZYnXP8°k~_L|_LNP8lmcP4~dn[NXk°dnc¶XZ¦K&LNP-p dnP p_P o|~rdncORY\_~dnrEpZY\r|'P1{PrNPcqY\Ädnc
P:]NY\O@lmP-_LNP¢98 Xkd\.cP p P~{PcX`_LY\_`o~o¤rNdn_!p dnccP p_a¤cP p P~{P£Y¨p Pc_qY\~r±dneP p_Z¦  P-pZY\r
~ORY\y~rNP¢ORY\ra¤dn_LNPck~r dncORY\_~dnr¬_LY\_!pZY\rµP-p dnP p_P o|GcdnOØcP p P~{PcXÌYnXk_LNP-«=[Y\~_®a
d\`K
4ØcP p Plm_~dnrBv_LNP°PZY\_LNPcZv_LNP^PP p_cdnrm~p^{dn_Py._LNPRr=[mO£Pc~rm·d\TYµl'dnlm[mY\_~dnrB
P_py¦
K&LNP¢p dnP p_~dnr±d\v~rdncORY\_~dnr¬LYnX`'P PrEX_[No~P o¤~rµ_LNP¢~_PcqY\_[mcP£~rµ_®°dp dnr=_P:]4_XÌ­
cP~Y\mP`O£[m_~pZYnX_kY\rNo	p dn[mr=_~rm_LNPkr=[mO£Pcd\IcP p P~{PcXZ¦&dn_LY\lmlm~pZY\_~dnrNXkY\cP!XqdnO	P:
LNdÌ°~rm¶{P o¤_dn{P_LNPcZNX~rNp P¢XdnO	P8cP~Y\mP-O[m_~pZYnX_TXpqLNPO	P XkcP «=[m~cP-_LNP8¶=rNdÌ°kP o{P£d\
_LNP8r=[mO£PcTd\vcP p P~{PcX 
áz ®¦
®r	cP~Y\mPTO£[m_~pZYnX_Z=cP p P~{PcX_LY\_o~oRrNdn_jcP p P~{P8Y-lYnpq¶{P_XPrNoY¢h1g`	§YnX¶4~rm
_LNP1Xdn[mcp PTdncY£cP_cqY\rNXO@~XX~dnr¤d\*_LNPTlYnp¶{P_Z¦ : Y\ra^hTg`	-XORYZaRpZY\[NXP-Y£p dnrm{P X_~dnr
~r^_LNPTrNP_®°dnc¶^dnc&Y\__LNP1Xdn[mcp Py¦K&LNP`lmcdnmPO ~XpZY\P o
hTg`	§~O@lmdyX~dnr
n¦[m_Z=_LNP
h1g`	 ~rdncORY\_~dnrpZY\r'PkXqYPa  _PcP o=_LNPcP!~X7rNd-rNP P oR_LY\_Y8LNdyX_jXqPrNomXjY-h1g`	
~ ~_X8rNP~yLdnc-LYnX¢Y\cPZYnoa±XqPr_£Y^hTg`	 dnc8_LNP¨XqY\O	P¨lYnp¶{P_ZX~rNp P_LNP@Xdn[mcp P°k~
cP_cqY\rNXO@~_`_LNP-dyX_`lYnp¶{P_`_dY\BO	PO£PcX`d\_LNP-O[m_~pZYnX_TXP XqX~dnrB¦jK&LNP£Y\yycPY\_~dnr
d\kh1g`	-X£pZY\rªP@omdnrNPRP~_LNPc¢~r©_LNP@rNP_®°dnc¶¯a·cdn[m_PcXZ.dnc¢a·cP p P~{PcXZ¦®r 
áz®.Y
cP p P~{Pc°Y\~_X¢ dncY¤cqY\rNomdnO _~O	P@P: dncPRXPrNo~rm±Y¤h1g`	@*Y\rNo¯~X_PrNXY\_¢_LNPXqY\O	P
_~O	P^~ -Y\rNdn_LNPc@cP p P~{Pc	LYnX@XPr_	Y±h1g`	  dnc¨_LNP|XqY\O	P^lYnp¶{P_Z¦®TXdm_LNPdncO	Pc
cP p P~{PcTpZY\rNp PX!~_XkcP «=[NP X_ZNdn_LNPc°k~XP¢~_!XPrNomX!~_k°kLNPrµ_LNP¢_~O	Pc`P:]4lm~cP XÌ¦
dn[mr_~rm8_LNPjr=[mO£Pcd\NcP p P~{PcX~r¨YkO[m_~pZYnX_XP XX~dnrcP «[m~cP X_LY\_.PZYnpqL¨cP p P~{Pc
XqPrNomXY
Y\OsLNPcP
!O	P XXqY\{Pk_d¢_LNP`Xdn[mcp Py¦ 54PrNo~rm¨Y\N_LNP XP!O	P XqXqY\{P X7~XjrNdn_7PZYnX~mP
°kLNPr_LNP7r=[mO£Pcd\cP p P~{PcX.~XY\c{Py¦1dZ°P{PcZyy~{Pr£_LY\_._LNP7O	P XqXqY\{P X.Y\cP~omPr_~pZY\Ä
ÚÚ¡ã.TU@VW@X
  = # .  FQ ."< #  )=M  FQF 
_LNPXdn[mcp PpZY\rdnrma£YnX¶¢YTX[mNXP_.d\NcP p P~{PcX&² XÐY a	QZx @³B_d`XPrNo_LNP~c*O	P XXÐY\{P XZyY\rNo£_ca
_dT~rPc_LNP_dn_qY\=r=[mO£Pcd\cP p P~{PcXGcdnO _LNPjr=[mO£Pcd\O	P XXqY\{P XcP p P~{P oI¦&81~SRPcPr=_
°dnc¶4XjLY {PTX_[No~P o	X[NpqLp dn[mr_~rm¨XpqLNPO	Py=Y\rNo	_LNP`XPP p_~dnrd\_LNP`X[mNXqP_7d\cP p P~{PcX
~X[NX[Y\aªomdnrNP°k~_LY LJDJ ,M2"$* BJ 'JDJ$. >** '$"$^omP_qY\~rNP oa©PZYnpqLcP p P~{PcZ¦
b.Pc~d4o~pZY\a{{Y&cP p P~{Pc_cqY\rNXO@~_XB_LNP 
IY\OLNPcP
7O	P XXqY\{P°k~_L_Lm~XBlmcdnY\m~~_¥a{¦ 54dnO	P
°dnc¶4XTLY {Pp dnrNX~omPcP o¬_LNP£pZYnXP¢d\Y  ]P oEl'dnlm[mY\_~dnr·d\cP p P~{PcX 
Ôwm*QyQ ®Y\rNoEdn_LNPcX
LYZ{PEp dnrNX~omPcP o¹_LNPEpZYnXP¤d\£Y·yY\c~Y\mP¤ldnlm[mY\_~dnr 
Ôj®¦¸PZY\ca{_Lm~X  _Pc~rmd\
O	P XqXqY\{P X`Y\_k_LNP-cP p P~{PcX`~X!dnrmaldyXX~mP-X~rNp P-O	P XXqY\{P X`Y\cP8~omPr=_~pZY\Ä¦K&LNP8lmcdnmPO
°k~'P`O[NpL¤O	dncP8p dnO@lmP:]R~ *_LNP1Xdn[mcp P8omP p~omP X_d¶4rNdZ°¢4~r¤Ynomo~_~dnr|_d_LNPTr[mO'Pc
d\NcP p P~{PcXÌyXdnO	PYnomo~_~dnrY\m~rdncORY\_~dnr¨_LY\_.pqLY\rm{P Xv'P_¥°P Pr¨cP p P~{PcXZ{YnX._LNPrY\O	P
dnc_LNP	lmcP:PcPrNp P XZ¦ 1.~_Pc~rm±_LNP	~rdncORY\_~dnr~XrNdn_£ldyXX~mP@~rº_Lm~X¢Y\__Pc¨pZYnXPy¦¤g
lmcdn_d4p dnYnXk_LNP£dnrNP8°P£Y\cP-lmcdnldyX~rm	~r¤_Lm~X`lY\l'Pck~X!_LNPr¬Y\NXdn[m_Pa|rNP P omP oI¦
 'k%-)`¤ 	)* %!
 P¤XLY\`omP Xpc~P|~r _Lm~XRXP p_~dnr _LNP¤ORY\~r¹G[mrNp_~dnrY\!md4p¶X	d\-dn[mc	lmcdn_d4p dnÄ¦  P
Y\Xqd£omP  rNP1_LNPTo~SRIPcPr_yY\c~Y\mP X&Y\rNoO	P_LNd4omXcP «=[m~cP o_d£~O@lmPO	Pr=_!PZYnpL^md=pq¶'¦¥r
54P p_~dnr¤uN_LNP-o~SRIPcPr_`md=pq¶4X!Y\cP8ycdn[mlP o|_dn{P_LNPc!~r¤dnrNP¢Y\{dnc~_LmOµ¦jh1dn_P1_LY\_k_LNP
ORY\~r¤lm[mcldyXP-d\dn[mcklmcdn_d=p dn*~X¢²G~´³_d@p dnr_cdn*_LNP-p dnrm{P X_~dnrµ_LY\_kORY a|P1pZY\[NXqP o|a
cP «=[NP X_X8d\j_LNP¨Xdn[mcp P¨Y\rNo±cPl'dnc_X-d\j_LNPcP p P~{PcXZ7²G~~´³`_d|Pr dncp P£ÄY\~crNP XXZIY\rNo ²G~~~´³
_d¨O@~rm~O@~	ZP£_LNP-_~O	P-rNP p P XXÐY\ca_d¨{P_!cPldnc_X& cdnO Y\IcP p P~{PcXZ¦
1Ndnck_LNP-p dnrm{P X_~dnrEp dnr=_cdnBlY\c_Z°P¢pqLNd=dyXqP8_d@omd~_k~rEYK`bv c~PrNoa|°YZa{¦ : dyX_
d\!¥r_PcrNP__cqY¼RpR~XpZY\cc~P o©=aªK`b 
Qu ®.Y\rNo©'P~rmEGc~PrNoa¯°k~_L Y\lmlm~pZY\_~dnrNX[NX
~rm¯K`b ~X@Y¬cP «[m~cPO	Pr=_¨ dnc	Y¬X_qY\mP¤Y\rNoY\~c@¥r_PcrNP_ 
 ®¦G3T[mc¨ORY\~r p dnrNp Pcr ~X
_LY\_dn[mc¢lmcdn_d=p dnjLYnX-_d¤cPZYnp_¢_dµp dnrm{P X_~dnrª~rª_LNP@rNP_¥°dnc¶¯~rª_LNP	XÐY\O	P¨°Y aªK`b
omd4P Xµ²Ga o~4~o~rm¯~_X	p dnrm{P X_~dnr¹°k~rNomdÌ°¡=a_¥°d³:kY\rNo _LY\_@~_	LYnX¨_d¯~rNpcPZYnXqP|_LNP
{dn[mO	PRd\cP «=[NP X_X¢Y\rNo¯cPldnc_X8~r¯_LNP¨rNP_®°dnc¶¯~r©Y^p dnrNXPcyY\_~{P@°&Y a{*Xqd|_LY\_¢p dnO¨
lP_~rmK`bº_cqY¼Rp1omd=P XrNdn_X[RPcZ¦vK`bº~Xj¶4rNdZ°kr^_d¢~O@lmPO	Pr=_!Y\r^Ynomo~_~{P:Ä~rNpcPZYnXP
O[m_~lm~pZY\_~{P:®omP pcPZYnXP¤Y\{dnc~_LmO,dnc£YnoNY\lm_~rmE~_X¢p dnrm{P X_~dnrª°k~rNomdZ° YnXY [mrNp_~dnr
d\krNP_¥°dnc¶p dnrNo~_~dnrNX
Ô®¦¤K&LNPR_cqY\rNX~_dncaªlmLYnXPd\!YEK`b p dnrmrNP p_~dnrBpZY\P o;5=dÌ°
5=_qY\c_Z*~O@lmPO	Pr_X¨Y\r©P:]l'dnrNPr=_~Y\j°k~rNomdZ° ~rNpcPZYnXPRY\{dnc~_LmOµ¦23T[mc¢lmcdn_d=p dnj~O@lmP:
O	Pr=_X&X~O@~Y\c&Y\{dnc~_LmO	X&_dK`b.¦4¥r 54P p_~dnr4°P1o~Xp[NXX_LNPT~XX[NP1d\IGc~PrNo~rNP XX&d\
dn[mcklmcdn_d4p dn*°k~_LEY\lmlm~pZY\_~dnrNXT[NX~rmRK`b.¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. z
  	
	
K&LNP`Xdn[mcp P`d\_LNP!p dnP p_Ä~rdncORY\_~dnr|XqP XX~dnr	XPrNomXjcP «[NP X_jO	P XXqY\{P XYnX¶=~rmY¢p Pc_qY\~r
r=[mO£PcEd\cP p P~{PcXµ_d XPrNo¸_LNP~c¤cPl'dnc_XÌ¦ g cP «[NP X_|O	P XXÐY\{P·~X|cP p P~{P o a¸Y\
cP p P~{PcX¢²Y\__LNP1¥bºP{P´³:4m[m_kdnrma	_LNdyXPTcP p P~{PcX&_d£°kLm~pqL^_LNP1cP «=[NP X_~XYnomocP XXqP o
²Y\_&_LNP8XP XX~dnrP{P´³XPrNo_LNP~ckcPl'dnc_XÌ¦&1~_Pc~rm@d\*cP «=[NP X_X&~X&X[mlmldyXP o_dP1omdnrNP
Y\_8_LNP¨XP XX~dnr¬P{PÄ¦K&Lm~X-pZY\r±PcPZY\~	ZP o·a¬XqPrNo~rm¤_LNPXqP XX~dnr· 8 X8d\jcP p P~{PcX¢d\
~r=_PcP X_¢~r¯cP «=[NP X_-lYnp¶{P_XÌ¦  LNPr©cP p P~=~rmEY|cP «=[NP X_-lYnpq¶{P_Z*_LNP¨cP p P~{Pc¢d4dn¶X£Y\_
_LNP¢~X_!d\v98 X!pZY\cc~P o¤=a^_LNP¢lYnp¶{P_ZY\rNo¤XqPrNomX!~_XkcPldnc_!~ v~_X! 8 P:]~X_Xk~r¤_Lm~X`~X_Z¦
®~_X` 8§~XkrNdn_kdn[mrNoI_LNP-cP p P~{Pc`o~XpZY\comX`_LNP8cP «[NP X_klYnp¶{P_1Y\rNo¤omd4P XkrNdn_`XqPrNo|~_X
cPldnc_Z¦
K&LNP- 8 X!d\.cP p P~{PcX`pZY\r¤P-XPr_`XqPlY\cqY\_Pa{¦7K&LNPa^pZY\r±Y\Xd¨'P-Y\yycPY\_P oEa^_LNP
Xqdn[mcp PRXd±YnX¢_dµcP o[Np P_LNPRX~	ZPRd\kcP «[NP X_£lYnp¶{P_XÌ¦µK&LNP^Y\yycPY\_~dnrd\`981XpZY\r©P
omdnrNP¢~rEo~SRPcPr=_`°&Y aXZ¦ 1NdncTP:]mY\O@lmPym~rNX_PZYnoµd\7XPrNo~rmY¨XP_`d\p dnr_~y[Ndn[NX1981XÌ_LNP
Xqdn[mcp PpZY\r	XqPrNo_LNP  cX_7Y\rNo¨_LNPYnX_98~r¨_LNPkXP_k²G~r@_LNP&XqY\O	P°Y a 54g`	 omd4P X 
QZxG³:¦
gTvcP p P~{PcX¢°k~_L¯_LNP@98s~r¯_LNP@XqP_1cP Xl'dnrNo·=a¬XPrNo~rmµ_LNP~c-cPldnc_XZ¦g`yycPY\_~dnr
pZY\rµY\XdPTomdnrNP8=a	[NX~rm¨ORYnX¶XZ4YnXkèb YnomocP XXP X!Y\cP8Y\yycPY\_P o¤~rµ 8 U ²ÄYnXXP XqX
¥r_Pc?8 dnORY\~r¹UTdn[m_~rm=³:¦ 5=[mlml'dyXqP_LY\_	98 XY\cP|d\-yEm~_XÌ¦¯K&LNP^Xqdn[mcp P^pZY\r¹YnX¶ºY\
cP p P~{PcX`°k~_LE981X&~rE_LNP¢XP_¨¦ ¨¦! n\u	_d@XqPrNo|_LNP~c!cPl'dnc_XÌ¦7K&Lm~X`XP_!p dÌ{PcXTY\*98 X
°k~_L@_LNP&Lm~yLNP X_®dncomPc7_LmcP Pka4_P X`² dncj\u8m~_XÐ³.P «=[Y\m_d"¦ @¦.¦ d=dnO  _PcX 
 u YnXqP o
dnr·LYnXL± [mrNp_~dnrNX-pZY\r©Y\Xd^'P[NXP o±_d¤Y\yycPY\_P	981X1~r¯XdnO	Pm~_8ORYnX¶E_LY\_¢pZY\r·P
_cqY\rNXO@~__P o¤~rµcP «=[NP X_klYnp¶{P_XZ¦
 PRX[mlmldyXP@_LY\_X[NpLY|O	P pLY\rm~XO dncY\yycPY\_~rm¯ 8 X¢P:]~X_XZ¦^®_£~X¢[ml©_dµ_LNP
Xqdn[mcp Pµ_d©pqLNd=dyXqPµ_LNP¬'P X_^Y\yycPY\_~dnr
O	P_LNd4oI¦ ®8_LNPcP¬~XRPrNdn[myL
Y\rNo°k~o_L¸dnr
_LNPEdnc°Y\coÒlY\_L ² Py¦ N¦ Y¯Lm~yL¸Xl'P P o
omP o~pZY\_P o
XqY\_P~_P¬pqLY\rmrNP´³:`_LNP¬Xdn[mcp P±pZY\r
YZ{dn~o¤Y\yycPY\_~dnr¤aXqPrNo~rm¨XqPlY\cqY\_Pa	_LNP8 8 Xd\*_LNP1cP p P~{PcXkd\*~r_PcP X_Z¦	54PrNo~rm
XqPlY\cqY\_Pa^_LNP£ 8 XkcP o[Np P X`_LNP-lmcd=p P XqX~rm	_~O	P£Y\_!_LNP£Xdn[mcp Py¦1dZ°P{PcZN~_`p dnrNX[mO	P X
O	dncPRY\rNo°k~o_LºY\rNo©cP «[m~cP X£O	dncP^b ldZ°PcY\_£_LNP	cP p P~{PcXZ¦  LNPrª_LNPR~X_£d\
98 X-~X-dnrmNvY|cP p P~{Pc£rNP P omX£O	dncP@lmcd4p P XX~rmµ_~O	P@_dEXPZY\cpL_LNP@~X_Y\rNo¯_dEomP p~omP
°kLNP_LNPc`_d	XPrNo|~_XkcPldnc_`dnc!rNdn_Z¦
 $# %&'()*'+(,-
K&LNP-KkbXqdn[mcp P8~Xk~r_PcP X_P oµ~r¤O@~rm~O@~	 ~rmR_LNP8_~O	P-rNP p P XXÐY\ca_d¨{P_!cPldnc_X& cdnO
Y\jcP p P~{PcXZ¦|PZY\ca{._Lm~XdneP p_~{P	pZY\r'P@dnrmaªYnpqLm~P{P o©~ k_LNP	Xdn[mcp PRdnl'PcqY\_P X~r
_LNP1dndZ°k~rm°YZa'­
7 ®r^Y  cX_7cdn[mrNoI=_LNP`Xdn[mcp P`XPrNomX7cP «=[NP X_X7_dY\cP p P~{PcX8²Y\_Y8cqY\_P`omP_PcO@~rNP o
aª_LNP^p dnrm{P X_~dnr p dnr_cdnkO	P pqLY\rm~XO_dEPRomP Xqpc~'P oºY\_PcÐ³:¦±®_¨omd=P XrNdn_cP:
ÚÚ¡ã.TU@VW@X
w  = # .  FQ ."< #  )=M  FQF 
_cqY\rNXO@~_jcP «=[NP X_7O	P XqXqY\{P X_d-cP p P~{PcX°kLNdyXPkcPldnc_XY\cP£² X[mlml'dyXP o	_d-'PÌ³vdyX_Z¦
hTdn_P¢_LY\_!_LNPY\NXPrNp P£d\7Y@cPl'dnc_k cdnO Y¨cP p P~{Pc1pZY\rµP-_LNP-cP X[m_`d\_LNP-dyXqX
d\k_LNP@cP «[NP X_¢~_XP &cqY\_LNPc£_LY\r©_LNP	dyXX¢d\k_LNP@cPldnc_Z¦25=_~7~r©_Lm~X£pZYnXPy*_LNP
Xdn[mcp P¢omd4P XkrNdn_kcP_cqY\rNXO@~_T~_XkcP «[NP X_Z¦
7 ®r©Y|XqP p dnrNo·cdn[mrNoIB_LNP	Xdn[mcp P@XqPrNomX-cP «[NP X_X8_d|cP p P~{PcX¢°kLNdyXP@cPldnc_X-°PcP
rNdn_!cP p P~{P o¤~rµ_LNP  cX_!cdn[mrNoI¦
7 ®r|Y-_Lm~cocdn[mrNoI4_LNPTXdn[mcp P1XPrNomXcP «[NP X_Xj_dcP p P~{PcX°kLNdyXP!cPldnc_X°PcPTrNdn_
cP p P~{P oµ~r¤_LNP  cX_k_®°dRcdn[mrNomXZ¦
7 K&LNPXqdn[mcp Pp dnr=_~r[NP X¢XPrNo~rm^cP «=[NP X_X`~r±cdn[mrNomX1[mr_~7Y\.cPl'dnc_X8Y\cP£cP p P~{P o
² dnc7_LNP!XP XqX~dnr¨~X7X_dnlmlP o@a¨_LNPkXdn[mcp P!X~rNp Pk~_X7o[mcqY\_~dnrP:]mp P P omX7XdnO	PTY\dZ°P o
_~O	PÌ³:¦
K&LNP^P:]lmY\rY\_~dnrº dnc_Lm~X'PLYZ=~dnc¨~rºcdn[mrNomX¨~X¨X~O@lmPy¦·®_~X£P__Pc¨_dE_ca©rNP°
cP p P~{PcXRcqY\_LNPc	_LY\r °YnX_~rm©_~O	P¤XPrNo~rmªO[m_~lmPµcP «=[NP X_X@_dªY±cP p P~{Pc	_LY\_R~X
d4pZY\_P oº'PLm~rNo¹Y±p dnrm{P X_P o~rm¶¦ : [m_~lmP|cP «=[NP X_X¨_d±_LNP¤XqY\O	P^cP p P~{Pc@cP X[m_RY\_
ORY]~O£[mO ~r¯dnrNPcPldnc_ZLNdZ°P{PcXPrNo~rm|_LNPXÐY\O	Pr=[mO£Pc¢d\jcP «=[NP X_X8_do~SRIPcPr_
cP p P~{PcXTORY a¤cP X[m_`~rµO	dncP_LY\r¬dnrNP-cPldnc_Z¦K1m[mc_LNPcO	dncPy'_LNPY\NXqPrNp P£d\jY¨cPldnc_
~X8O	dyX_1lmcdnY\ma¯Y^X~yr¯d\rNP_¥°dnc¶¯p dnrm{P X_~dnrB¦K&Lm~X¢p dnrm{P X_~dnr¯ORY a±P_cqY\rNX~_dnca{
Xqd£~_~XjP__Pc dnc_LNP1Xdn[mcp P1_d£°&Y\~_kY£~__P1'P:dncPTcP_cqY\rNXO@~__~rm@cP «[NP X_Xj_dcPldnc_X
_LY\_°PcP1rNdn_jcP p P~{P oI4LNdnlP:G[mao[mc~rm_Lm~X_~O	P`_LNPTp dnrm{P X_~dnr|o~XqY\lml'PZY\cXkY\rNoR_LNP
cP_cqY\rNXO@~__P oµcP «=[NP X_X`Y\rNo¤_LNP~c`p dnccP Xl'dnrNo~rm	cPldnc_X`X[Np p P P o|_d@{P_!_Lmcdn[myLB¦
K&LNP£dnlPcqY\_~dnrE~rEcdn[mrNomXTLYnXTY\rNdn_LNPc8YnonY\r=_qY\{Py'_LY\_Td\jY\NXdncm~rmR_LNPP:]p P XqX~{P
omPYZaR_LY\_!XdnO	P1cPldnc_X&ORY a|P:]4lPc~PrNp Py¦&P_®°P Prµ_LNP1_cqY\rNXO@~XX~dnrµd\Y£cP «=[NP X_&~rµY
cdn[mrNoIY\rNo|~_X&cP_cqY\rNXO@~XX~dnrµ~r¤_LNP8rNP:]_kcdn[mrNoIm_LNPcP8~XkPrNdn[myLµ_~O	P- dnc&_LNP8cPldnc_
_d|Y\cc~{P@Y\_T_LNPXdn[mcp P¤² X[mlmldyX~rm^_LY\_T_LNPcPldnc_T~X8X~O@lmaEomPYZa{P o±~r±_LNPrNP_®°dnc¶
Y\rNoµrNdn_`dyX_Ð³:¦gTX!°P¢°k~.P:]4lmY\~r¬Y\_PcZN_LNP¢P:]mp P XX~{P£omPY aµd\jY¨cPldnc_`~X`p dnrNX~omPcP o
=a¤dn[mc`lmcdn_d4p dn.YnX8Y@X~yr¬d\rNP_¥°dnc¶Ep dnrm{P X_~dnrB¦kK&LNPomPY a{P o¬cPl'dnc_T~X!LNdÌ°P{Pc1rNdn_
o~XqpZY\comP o|°kLNPr¤~_`Y\cc~{P X!Y\_k_LNP-Xdn[mcp P ~_Xkp dnr_Pr=_!~Xkp dnrNX~omPcP o¤~r|_LNP-XqY\O	P8°&Y a¤YnX
_LY\_Td\.rNdnr®omPYZa{P oµcPldnc_XZ¦
 $  (  (,
'(,
K&LNP1ORY\~r|_qYnX¶Rd\vYKkb Xdn[mcp PT~X_dp dnr=_cdnI_LNP1cqY\_P8Y\_&°kLm~pqL^cP «=[NP X_X!Y\rNo^cPldnc_X
Y\cP^~rneP p_P oº~r_d±_LNP^rNP_®°dnc¶¦©K&LNP|p dnrm{P X_~dnr d\1_LNPRrNP_¥°dnc¶ORY aY\lml'PZY\c@dnrº_LNP
cP_[mcr¬lY\_LE cdnO¡cP p P~{PcXT_d	_LNPXdn[mcp Py¦k¥_!ORY a±Y\XdRY\lmlPZY\c1o[NP£_d	cP «=[NP X_X!~r¬_LNP
dnc°Y\coºo~cP p_~dnrB¦EKd¬YZ{dn~orNP_¥°dnc¶©p dnrm{P X_~dnrBv°P^p dnrNX~omPc¨Y¤°k~rNomdZ°&ÄYnXP odÌ°
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. 
p dnr=_cdnIO	P pLY\rm~XO X~O@~Y\c&_d_LY\_!d\.K`b
Ô®¦K&LNP8Xdn[mcp P-omP_qY\~rNXkdnrNP1nY\c~Y\mP 
_LY\_k~rNo~pZY\_P X!_LNP8ORY]4~O[mOr[mO'Pc`d\.cP p P~{PcXk~_!pZY\r¤lmcdnP8Y\_k_LNP-XÐY\O	P8_~O	Py¦  P
pZY\*~_ )/-,MJ"$ &'M	7¦KB°d	lY\c_~p[mY\cTpZYnXqP Xk_d¨'P-p~_P oI­
Qy¦
 {­K&LNP-lmcdn_d4p dn*dnlPcqY\_P Xk~rEY@X_dnl¥Y\rNo4Ä°&Y\~_`ORY\rmrNPcZ¦K&LNP-Xdn[mcp P-lmcdnP X
dnrNP8cP p P~{PcZm°Y\~_X! dnck~_X&cPldnc_ZmlmcdnP X!Y\rNdn_LNPc!cP p P~{PcZY\rNo¤XqddnrB¦jK*d	Y {dn~o
omPZYnod=pq¶'_LNP£Xqdn[mcp PpZY\r¬_qY\¶{P¢_LNPomP p~X~dnrE_LY\_8Y@cPldnc_T~X`dyX_`~ rNdn_`cP p P~{P o
°k~_Lm~rY±p Pc_qY\~r _~O	PyjPy¦ N¦¯°k~_Lm~rY±Xdn[mcp P¤P X_~ORY\_P|d\1_LNPcdn[mrNo4Ä_c~l_~O	Py¦
gscP «=[NP X_-_dEY^rNP°scP p P~{Pc² dnc¢_d|_LNP	XqY\O	P¨cP p P~{Pc~ _LNPcP	~X¢X_~7dnrma·dnrNP
cP p P~{Pc`_LY\_!o~o¤rNdn_TXPrNo|~_XkcPldnc_Ð³~X!XPr=_!°kLNPrµ_Lm~Xk_~O	P¢PY\lNXqP XZ¦
¦
 ¸­!K&LNPXdn[mcp Plmcdn'P X-Y\.cP p P~{PcX¢Y\_-dnrNp Py¦1¥_1°Y\~_X1dnc8Yp Pc_qY\~r·_~O	Py
_LNPrRomP p~omP X7_LY\_7XqdnO	PkcPl'dnc_XY\cPkdyX_ZY\rNo@lmcdnP X_LNPkp dnccP XldnrNo~rm£cP p P~{PcX
Y\Y\~rB¦
 ~_Lº_Lm~X¨p dnrm{P X_~dnr°k~rNomdZ°¢jKkb ~O@~_X¨_LNPRr=[mO£Pc@d\`cP «[NP X_lYnpq¶{P_X	Y\rNo
cPldnc_XB~r_LNP7rNP_¥°dnc¶¦.g&_vY\ra8O	dnO	Pr_Z T~O@~_X*_LNP7r=[mO£Pc.d\mcP p P~{PcX._LY\_*°PcP
lmcdnP o¯Y\rNo±°kLNdyXPcPl'dnc_X8°PcP¨rNdn_1cP p P~{P oI¦Ä7_LNPcP¨~X8PrNdn[myL¯cP p P~{PcX8_d^lmcdnPy
 ¨~XP «=[Y\'_d_LNPTr[mO'Pc!d\.P:]4lP p_P o^cPl'dnc_XZ¦h1P°
cP «[NP X_XkY\cP1_cqY\rNXO@~__P o¤dnrma
°kLNPr¬_LNP£r=[mO£Pc-d\P:]lP p_P oEcPldnc_X`~X`P XXT_LY\rE_LNPnY\[NPY\dZ°P o±=a ¦!fY\_Pc
°P£P:]lmY\~r¬LNdÌ°Ç_LNPXdn[mcp P£omP p~omP X1_LY\_`_LNP£r[mO'Pc8d\jP:]4lP p_P oµcPldnc_XT~X!P XX`_LY\r
 NY\rNo¤_LY\_!rNP°s² dnc`cP_cqY\rNXO@~__P o³&cP «=[NP X_X!pZY\rµP8_cqY\rNXO@~__P oI¦
   (,)+ 
'(, (,
 (,
KdªY {dn~o_LNP¤p dnrm{P X_~dnrd\8_LNP|rNP_®°dnc¶_LNP¤Xdn[mcp PEYnoNY\lm_X@~_XRp dnrm{P X_~dnr¹°k~rNomdZ°
 ¦  P¢lmcdnl'dyXP¢_®°d|Y\{dnc~_LmO	X` dncTYnoNY\lm_~rm X~O@~Y\c`_d@_LNdyXqP¢d\7K`b!­ 5=dÌ°
5=_qY\c_1Y\rNo¬dnrm{P X_~dnrEg{dn~oNY\rNp Py¦
P:dncP&omP Xpc~m~rm-_LNP_®°d£Y\{dnc~_LmO	XZy°PkX[mlml'dyXqP7dncv~rNX_qY\rNp P&_LY\_v_LNPXqdn[mcp Pko~X
ldyXP Xd\IY1O	P pLY\rm~XO _d-omP_P p_rNP_¥°dnc¶	p dnrm{P X_~dnrB¦  PkomP Xqpc~'PY\_Pcjdn[mc)/.-,MJ@"$$
-@"?*)"$ 2L*)=    J¨¦.K&LNPlmc~rNp~lmP!d\p dnrm{P X_~dnr	p dnr=_cdnN~X._LNPr	X~O@lmPy­~rNpcPZYnXP_LNP
p dnrm{P X_~dnrµ°k~rNomdZ°[mr=_~B_LNP8rNP_®°dnc¶|'P p dnO	P X!p dnrm{P X_P oImYnp¶^~_!dFRvNY\rNo|~rNpcPZYnXqP-~_
Y\Y\~rB¦
  m! ¾ R ¾"  ¾  	#%$ ¾
g¸KkbXqdn[mcp P!lmcdnP X'&(¢cP p P~{PcX-²%&(*)ÇQÌ³~rRPZYnpL^cP «[NP X_7lYnp¶{P_ °PTY\dZ°
cP «=[NP X_
lYnpq¶{P_X_dEpZY\ccaª_LNP 8 X£d\!O[m_~lmP^cP p P~{PcXZ¦µK&Lm~X~O@lmcdZ{P X_LNP^P:¼Rp~PrNpa©d\k_LNP
rNP_¥°dnc¶|Y\rNoRcP o[Np P X_LNPTr[mO£Pckd\BcP «[NP X_jlYnp¶{P_X&~r_LNP!dnc°Y\co|o~cP p_~dnrB¦+&,(¨Y\Xd
ÚÚ¡ã.TU@VW@X
QZx  = # .  FQ ."< #  )=M  FQF 
XqPc{P X&YnX!Y£dZ°Pc!dn[mrNo^dnr^_LNP8p dnrm{P X_~dnr¤°k~rNomdZ°¢¦ÄB~_&LY\lmlPrNX&_LY\_  ¨'P p dnO	P X
XORY\Pc7_LY\r &(Ny~_7~XcP XqP_7_d
&(N¦{K&LNP!Kkb©Xdn[mcp P`~XjY\dZ°P oR_d£XPrNo@cP «=[NP X_7lYnp¶{P_X
d\7X~	ZPXORY\Pc1_LY\r &(R~r¬_LNP£XdnPpZYnXP¢°kLNPr±_LNPcP£~X`rNdn_1PrNdn[myL¬cP p P~{PcX1_d	lmcdnP
²G_Lm~X!LY\lml'PrNX1Y\_k_LNP¢PrNoµd\v_LNP-XP XX~dnr³:¦
  # Â4Á  Zm
K&LNP¤KkbsXqdn[mcp PµX_qY\c_X@_LNP¤XP XqX~dnr aXP__~rmª~_X	p dnrm{P X_~dnr¹°k~rNomdZ° _d&(N¦K&Lm~X
Y\dÌ°!Xk_LNP-Xdn[mcp P8_d¨XPrNoµYcP «=[NP X_&lYnp¶{P_`d\vX~	ZP &(	Y\_&_LNP8Py~rmrm~rm	d\_LNP-XP XqX~dnrB¦
54dnO	PT_~O	PTY\_PcZ=cPldnc_X&X_qY\c__dY\cc~{Py¦Tl'dnr^PZYnpL ,# 1cPl'dnc_Z=_LNPTXqdn[mcp P`~rNpcPZYnXP X
~_XRp dnrm{P X_~dnr¹°k~rNomdZ° a dnrNPy­    ¦¹K&LNPµXdn[mcp P¤omd4P X@rNdn_	~rNpcPZYnXqP
~_X£p dnrm{P X_~dnrª°k~rNomdZ°s°kLNPrY * #	cPl'dnc_£Y\cc~{P XZ¦  P@P:]lmY\~rªY\_Pc-~r©omP_qY\~X¢°kLY\_
°P@O	PZY\r©=a ,#|Y\rNo * M	cPldnc_XZ¦L1dnc£~rNX_qY\rNp Py°PRrNdn_P@_LY\_£_LNP@°dncomX ,M^Y\rNo
/ #¢LYZ{P¢rNd@cPY\_~dnr±°k~_Lµ_LNPp dnr_Pr_8d\cPl'dnc_XÌ¦K&LNPaµY\cP¢dnrma|[NXP oµ dnc`p dnrm{P X_~dnr
p dnr=_cdnÄ¦&dn_L|_®a4l'P X&d\*cPldnc_X&cPZYnpL¤_LNP1Xdn[mcp P-Y\rNo^_LNP~c&p dnr=_Pr_X1Y\cP`{d4d=oI¦g{d=d4o
cPldnc_~rNo~pZY\_P X@_LY\__LNP^rNP_¥°dnc¶º~XrNdn_¨p dnrm{P X_P o¹Y\rNo_LY\_¨_LNP^Xqdn[mcp PpZY\r{d±dnr
~r©~rNpcPZYnX~rmE~_Xp dnrm{P X_~dnr©°k~rNomdÌ°¢¦^g YnoªcPldnc_¢~rNo~pZY\_P X_LNP	dnlmldyX~_Py.Y\rNoª_LNP
Xqdn[mcp PcP: cqY\~rNX8 cdnO$~rNpcPZYnX~rm¤~_X¢p dnrm{P X_~dnr¯°k~rNomdÌ° ~ _LNPr[mO'Pcd\Yno·cPldnc_X
P:]mp P P omX!XdnO	P¢_LmcP XLNdno¤_LY\_!°P¢omP  rNP-Y\_PcZ¦
8T[mc~rmL5=dÌ° 5=_qY\c_Z_LNP1p dnrm{P X_~dnr¤°k~rNomdZ°omdn[mmP X&°kLNPrµY\IP:]4lP p_P o^cPl'dnc_X¢² d\
r=[mO£Pc  4³Y\cc~{Py¦K&LNP 5=dZ° 5=_qY\c_¨lmLYnXP¤p dnr_~r=[NP X@[mr_~`_LNPrNP_¥°dnc¶º'P p dnO	P X
p dnrm{P X_P oI¦ 1PcPy_LNP¤Xdn[mcp P|o~4~omP X¨~_X@p dnrm{P X_~dnr °k~rNomdZ°=a©_¥°d©Y\rNoPr_PcX	_LNP
dnrm{P X_~dnr^g{dn~oNY\rNp P1lmLYnXPy¦7PZY\ca{=_LNP1dneP p_~{PTd\P5=dÌ° 5=_qY\c_~Xj_dY\[m{P1«[m~pq¶=a
²Y\rNoºrNdn_RY\yycP XX~{Pam³£_LNP^rNP_®°dnc¶pZY\lYnp~_¥aY\_¨_LNP|Py~rmrm~rmªd\`_LNP|XP XX~dnrB¦©K&LNP
Xqdn[mcp P	lYnXXP X¢a 5=dZ° 5=_qY\c_Y\_£_LNP	Py~rmrm~rm±d\k_LNPRXqP XX~dnrB¦^Ä&_LNP	rNP_¥°dnc¶ª~X£rNdn_
XqP{PcPap dnrm{P X_P oI!_LNP±Xdn[mcp P¬°k~TrNdn_|p dnO	P¬Ynp¶_d 5=dZ° 5=_qY\c_Z¦ ®_^p dnO	P X^Ynp¶
_d 5=dZ° 5=_qY\c_¨°kLNPrY¬XP{PcP^p dnrm{P X_~dnr¹Y\lml'PZY\cXÌ¦  P^pZY\_Lm~X¨XP{PcP^p dnrm{P X_~dnr¹Y
  +L*I"mP{Pr_Z4Y\rNo¨°P!P:]lmY\~r@Y\_Pc7°kLNPr@~_LY\lmlPrNX°kLm~PkomP Xpc~m~rm£dn[mcjp dnrm{P X_~dnr
omP_P p_~dnr¬O	P pLY\rm~XOµ¦
  Â
	¾  # Â
	  Â #GÃ 	  ¾
dnrm{P X_~dnrg*{dn~oNY\rNp P¤ dndÌ°!X 5=dZ° 5=_qY\c_Z¦ ¥_@cPlmcP XPr=_X	_LNP¤X_PZYnoaX_qY\_P|lmLYnXP¤d\
Kkb.°kLNPcPZYnX 5=dÌ° 5=_qY\c_.cPlmcP XqPr_X_LNP_cqY\rNX~_dnca£lmLYnXqPy¦P81[mc~rm£dnrm{P X_~dnr@g{dn~o4
Y\rNp Py*_LNP@Xdn[mcp P@~rNpcPZYnXP X£XdZ°ka·~_X-p dnrm{P X_~dnr°k~rNomdZ°  ¦ `ldnrªPZYnpL©{d=d4o±cP:
ldnc_Z_LNP8p dnrm{P X_~dnrµ°k~rNomdÌ°~X&~rNpcPZYnXP o|a^_LNP1dndZ°k~rmY\O	dn[mr=_Z­    
&,(, ¦  ~_L±_Lm~X1c[mPy_LNPp dnrm{P X_~dnr·°k~rNomdZ° ~rNpcPZYnXP X1=a &(°kLNPr¯Y\.P:]lP p_P o
cPldnc_XR² d\&r[mO'Pc  4³8Y\cc~{PRY\_-_LNP@Xqdn[mcp Py¦	K&Lm~X£Y\dZ°!X£_LNP	Xdn[mcp P¨_d|lmcdnP &(
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. QyQ
O	dncP	cP p P~{PcXZB°kLm~pqL©~rNpcPZYnXP X£_LNP@X[mO d\&cP «[NP X_XY\rNo¯cPl'dnc_X¢~rª_LNP¨rNP_®°dnc¶¯a
&,(m¦  LNPrp dnrm{P X_~dnr~XomP_P p_P oI_LNPTp dnrm{P X_~dnr°k~rNomdÌ°  £~Xo~=~omP oRa¨_®°dmmY\rNo
Y^rNP°Ødnrm{P X_~dnr©g{dn~oNY\rNp P	lmLYnXP	~X¢X_qY\c_P oI¦RK&LNP|dnrm{P X_~dnr©g{dn~oNY\rNp P	lmLYnXP	~X
X~O@~Y\c£_d¬_LY\_d\`K`b °kLNPcPR_LNPR°k~rNomdZ° ~XXdZ°ka¯~rNpcPZYnXP oaªdnrNPlYnp¶{P_¨P{Pca
cdn[mrNo4Ä_c~l¬_~O	PR²G°kLNPrµ_LNP8r=[mO£PcTd\P:]4lP p_P oEYnp¶4rNdZ°kP o{PO	Pr=_X¢Y\cc~{PÌ³ 
Ô®¦
   #  ¾=Â *
K&LNP8rNP_¥°dnc¶¤ORYZa^P p dnO	P¢XP{PcPa|p dnrm{P X_P oI¦  P£omP Xpc~'P8Y\_Pc`LNdZ°_LNP¢Xqdn[mcp P-pZY\r
omP_P p_X[NpL|Y\rRP{Pr_Z¦1PcPy{°P`dnrma@P:]4lmY\~rRLNdZ°_LNP`Xdn[mcp PkcPZYnp_XZ¦K&LNP!Kkb©Xqdn[mcp P
cPZYnp_X`aµpdyX~rm~_X`p dnrm{P X_~dnr¬°k~rNomdZ°  _d &(NY\rNo¤=a¤cP Xdnc_~rmR_d^Y¨rNP° 5=dÌ°
5=_qY\c_`lmLYnXPy¦7K&L[NXÌm~rµpZYnXP¢d\vK&~O	P dn[m_Z
	


    
   	 (  "! #        %$'& 
'
K&LNP£Xdn[mcp P£omP_qY\~rNX8Y¨yY\c~Y\mP-_LY\_`~rNo~pZY\_P XT_LNP¢r=[mO£PcTd\7P:]4lP p_P oµcPldnc_XZNdnc`_LNP
X[mO§d\NcP «=[NP X_X.Y\rNocPldnc_X Na4~rmT~r_LNPjrNP_¥°dnc¶¦K&Lm~X*~XvY\Xd`_LNPjr=[mO£Pcvd\NcP p P~{PcX
_LY\_1°PcPlmcdnP o¯Y\rNoE°kLNdyXPcPldnc_XT°PcPrNdn_TcP p P~{P oI¦  PomPrNdn_P_Lm~XTyY\c~Y\mPa
(*)(,+ ¦  LNPr¹Y±{d=d4oºcPl'dnc_¨~X¨cP p P~{P oI_LNP¤Xdn[mcp P|omP pcPZYnXP X (*)(-+ adnrNPy¦  LNPr
(*)(,+ Y\X1PdZ°  I_LNP¨Xdn[mcp P¨_cqY\rNXO@~_X¢Y^rNP° cP «=[NP X_-lYnp¶{P_R² dnc-O	dncPÌ³1d\&X~	ZP
&,(mmpPZY\ca|~ v_LNP8°k~rNomdZ° Y\dÌ°!XZ¦jK&LNPcP:dncPym°kLNPr¬Y{d4d4o|cPl'dnc_TY\cc~{P XÌ
.,/0.12.,/0.1435
/76988:43;.,/<.14=>?
@=;A
BC1B7D.11E	6FB/7GH

.,/0.12.,/0.1JI
LK
-/M88:43N.,/0.F=HOH
@=
1Ndnc!~rNX_qY\rNp PyrNdn_P-_LY\_!°kLNPr¬Y¨YnoµcPl'dnc_k~X`cP p P~{P oIN_LNP-Xdn[mcp P¢X~O@lma^_c~P X`_d
_cqY\rNXO@~_!rNP°cP «=[NP X_Xk°k~_LNdn[m_`pqLY\rmy~rmR_LNP-yY\c~Y\mP X (*)(-+ Y\rNo ¦
gTX!P:]lmY\~rNP oµ~r 54P p_~dnr¬¦ÔN_LNP¢Xqdn[mcp P-lmcdn'P X`_LNP-cP p P~{PcXT~rµcdn[mrNomXZ¦dnrNX~omPc
_LNP  cX_£cdn[mrNoI¦  LNPrºp dnrm{P X_~dnrºp dnr=_cdn!Y\dZ°!X_LNPRXdn[mcp PR_dµ~rneP p_rNP° cP «[NP X_X
~r=_dE_LNPRrNP_®°dnc¶'~_lmcdn'P XcP p P~{PcX_dE°kLNdnO ~_o~o©rNdn_XPrNoºY\raªcP «=[NP X_Z¦  LNPr
_LNP£~X_Td\Y\cP p P~{PcX1~X`pcdyXXP oº²´GcdnO P: _`_d	c~yL=_Ð³¢_LNPXqdn[mcp P£p dnO	P X1Ynp¶¤_dR_LNP
P: _ZmX_qY\c_X1YrNP°cdn[mrNoIY\rNo¤_cqY\rNXO@~_X!cP «=[NP X_Xk_d@cP p P~{PcX`°kLNdyXP-cPldnc_X!°PcP¢rNdn_
ÚÚ¡ã.TU@VW@X
QZ  = # .  FQ ."< #  )=M  FQF 
cP p P~{P oR~r	_LNP  cX_7cdn[mrNoI¦K&LNP`XqY\O	P!_Lm~rmY\lmlm~P X7°kLNPr_LNP`XP p dnrNo	cdn[mrNoRPrNomXZ4Y\rNo
Xqd@dnrB¦K&Lm~X`p dnr_~r=[NP X`[mr=_~.Y\IcPldnc_XTY\cP8cP p P~{P oI¦
K&Lm~XTXP p_~dnr¬O	Pr_~dnrNX1_LY\_`_LNPXdn[mcp P£XqPrNomX`cP «=[NP X_X!°kLNPr±cPldnc_XTY\cP¢cP p P~{P oI¦
¥r¨ÄYnp_Z{_LNPcP`Y\cP!dn_LNPcjO	dnO	Pr_X&Y\_7°kLm~pL_LNP!Xdn[mcp P!pZY\rRXqPrNo@cP «[NP X_XZy~ I~_X°k~rNomdZ°
Y\dÌ°!XZ¦ 3T[mclmcdn_d4p dno~XldyXP Xd\TY¤_~O	PcZ7Y\rNo°kLNPr©_Lm~X_~O	PcP:]lm~cP XZ._LNPRXqdn[mcp P
pqLNP p¶X²YnX1Y\'dÌ{PÌ³&~ v_LNP¢p dnrm{P X_~dnrE°k~rNomdÌ°  |Y\dZ°!X`_d@lmcdnP-rNP°cP p P~{PcXZ'Y\rNo
~ 7XdmNrNP°cP «[NP X_X² dnc`cP_cqY\rNXO@~XX~dnrNXÐ³`Y\cP¢PO@~__P oI¦  P¢P:]lmY\~rE~rµ_LNP£rNP:]4_`XqP p_~dnr
_Lm~X_~O	PcZ°kLm~pL|~X&Y\r~O@ldnc_qY\r_kp dnO@ldnrNPr_kd\Kkbº[NXP o	dncp dnrm{P X_~dnr|omP_P p_~dnrB¦
     (,)+ 
'(,  
 
' ( @ !  	
K&Lm~XRO	P pLY\rm~XOÝ dncO	X^Y\r ~O@l'dnc_qY\r=_lY\c_d\8dn[mclmcdn_d=p dnÄ¦Ò®_	pZY\rÒ'P¤omP X~yrNP o~r
o~SRIPcPr_°YZa4XZ¦  PµpLNd4dyXP¤_d©omP X~yr~_@°k~_L¸Y±_~O	PcZ¦ÒK&Lm~XRO	P pLY\rm~XO XPc{P X@dnc
o~SRIPcPr_Tlm[mcl'dyXqP XZ¦&®_`XqPc{P X!_dRo~X_~rmy[m~XLE{d4d=oµcPl'dnc_X`GcdnO¡YnoµcPldnc_XZ¦&®_`XqPc{P X
_d·omP p~omP|~ 1Y¬cPldnc_µ² dnc@Y¬cP «=[NP X_Ð³£~X¨dyX_@dnc¨rNdn_Z¦ª®_@XPc{P X_d¯X~omP^_LNP^P: _ÄLY\rNo
X~omPd\j_LNPp dnrm{P X_~dnr·°k~rNomdZ°¢¦ 1~rY\a{~_8XPc{P X1_d_c~y{Pc1_LNP_cqY\rNXO@~XqX~dnr±d\rNP°
cP «=[NP X_XZB~r¯_LNP@XqY\O	P¨°YZa±_LNP	Y\cc~yY\X¢d\cPl'dnc_X¢omdm¦¨K&Lm~X-O	P pqLY\rm~XO ~X-X~O@~Y\c¢_d
_LNP-UTP_cqY\rNXO@~XX~dnr¬K&~O	Pc!~rEK`b.¦
  Â  	 Ã À Z!##  ¾¬¾  # ª Â 
3T[mc`Y\~O ~X&_d¨XP_k_LNP1_~O	Pc!d\.dn[mckO	P pqLY\rm~XO_d@Y\rµP X_~ORY\_P-d\*_LNP8cdn[mrNo4Ä_c~lE_~O	Py
[NX~rm@_LNP¢XqY\O@lmP X!d\v_LNP-cdn[mrNo4Ä_c~lE_~O	P£XP PrµXdÄY\cZ¦K&Lm~X`pLNdn~p P¢°k~B'P8ORYnomP£pPZY\c
Y\_PcZ¦  P£p dnO@lm[m_P_LNP¢yY\[NPd\_LNP_~O	Pc`[NX~rm|P X_~ORY\_P X1d\7_LNPYZ{PcqY\{Pcdn[mrNo4Ä_c~l
_~O	PY\rNo¬d\7~_X`nY\c~Y\rNp Py¦TK&Lm~XTp dnO@lm[m_qY\_~dnr·~XTX~O@~Y\cT_dR°kLY\_T~XTomdnrNP£=aµK`b 
QZ ®¦
K&LNPo~SRPcPrNp P£ cdnO¡K`b
~X!_LY\_1~rEdn[mc1pZYnXqPyN_LNP¢cdn[mrNo4Ä_c~l±_~O	PORY\~rma¤nY\c~P XTo[NP
_d^_LNP¨lmcP XPrNp P@d\&o~SRPcPr=_¢cP p P~{PcX-°k~_Lªo~SRIPcPr_-lY\_LNX-_d^_LNP@Xdn[mcp PyBLNdZ°P{Pc~r
_LNPpZYnXP£d\jK`b._LNP£cdn[mrNo4Ä_c~l±_~O	P£yY\c~P X1o[NP¢_d	_LNPyY\c~Y\_~dnr±d\7«=[NP[m~rm_~O	P~r
cdn[m_PcXÌ¦
gTX.°k~_L	K`b.{dn[mcvlmcdn_d=p dnNP X_~ORY\_P X7_LNP&YZ{PcqY\{Pkcdn[mrNo4Ä_c~l	_~O	PkY\rNo¨~_XvyY\c~Y\rNp P
[NX~rm¨i]4ldnrNPr_~Y\a  P~yL_P o : dZ4~rm@g*{PcqY\{P¢Y\{dnc~_LmO	XÌ¦7fBP_
	RY\rNo	P
_LNPY {PcqY\{P¨Y\rNo¤_LNP-O	PZY\r¬omP4~Y\_~dnr¬d\v_LNP¢cdn[mrNo4Ä_c~l¬_~O	Py¦K&LNPXdn[mcp P-_~O	P X_qY\O@lNX
_LNP8cP «=[NP X_X`Y\rNo|_LNP¢cP p P~{PcX`P pLNd	_LNP8_~O	P X_qY\O@lNX!~r¤_LNP~c!cPldnc_XZ¦K&LNP¢Xqdn[mcp P-pZY\r
_LNPrO	PZYnX[mcPT_LNP`cdn[mrNo4Ä_c~l^_~O	P`°kLNPrcPl'dnc_XkY\cc~{Py¦fBP_PTY¢O	PZYnX[mcPO	Pr_kd\
_LNPcdn[mrNo4Ä_c~l	_~O	Pkdnm_qY\~rNP o¨°kLNPrRYTcPldnc_7Y\cc~{P XZ¦vK&LNPkXdn[mcp P[ml'oNY\_P Xv~_XP X_~ORY\_P X
~r¤_LNP- dndÌ°k~rmR°YZa'­
L 8-=NI 85-= B7 3; 
B7L 8"!#1=BI 805#@= 
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. QZ
K&LNPknY\[NPTd\'_LNP`_~O	Pc1² ³.~X_LNPr^XP_7_dm­   	  â¦vK&LNP!p d4P:¼@
p~Pr=_X!d\_LNP-P X_~ORY\_dncTY\cP8_qY\¶{PrµP «[Y\I_d¨_LNdyXqP-d\.K`b cP_cqY\rNXO@~XqX~dnrµ_~O	PcZ°kLm~pL
LYnX!lmcdZ{PrE~_X`P:¼Rp~PrNpa^~r¬p dnr_cdn~rmR_LNP£p dnrm{P X_~dnrEd\v_LNP¢®r=_PcrNP_Z¦
g&_T_LNP'Py~rmrm~rm¤d\j_LNPXP XX~dnrB ^pZY\r¬PXP_`_d¤YomP:Y\[m_1nY\[NPydnc1P:]NY\O@lmP@
XqP p dnrNomXZ¦®_pZY\rµY\Xd¢PTXqP__d~_XnY\[NPT~rlYnX_p dnP p_Ä~rdncORY\_~dnrEXP XX~dnrNXZ¦	@pZY\r
PXP_I_dk_LNP  cX_Icdn[mrNo4Ä_c~l£_~O	PO	PZYnX[mcPO	Pr_Z{Y\rNo T_dkLY\ 4_Lm~XBO	PZYnX[mcPO	Pr_Z¦
K&LNPa|pZY\r¬Y\Xd¨P-XP_!_d¨_LNP~c`nY\[NP Xk~rElYnX_!XP XX~dnrNXÌ¦
 ~_L	_LNP!nY\[NP!d\	 -XP_7~rR_Lm~X°YZa{=°P`Y\cP!«=[m~_P!X[mcPk_LY\_cPl'dnc_Xjp dnccP Xl'dnrNo~rm
_d¢YTcP «=[NP X_lYnp¶{P_XPr_7°kLNPr@_LNP&_~O	Pc~XjXpLNP o[mP oI°k~Y\cc~{Pk'P:dncP&_LNPkP:]lm~cqY\_~dnr
d\m_LNP_~O	PcZnd\mp dn[mcXqPj~ m_LNP XPjcPl'dnc_X°PcPrNdn_*dyX_~r£_LNPrNP_®°dnc¶'¦vK&Lm~X~X*P:]NYnp_a-_LNP
~omPZYRPLm~rNoE_LNPcP_cqY\rNXO@~XX~dnr±_~O	Pc-d\jK`b 
Ô®¦TgâK`b
lYnp¶{P_8rNdn_-Ynp¶4rNdZ°kP o{P o
P:dncP_LNP7P:]lm~cqY\_~dnrd\m_LNP_~O	Pc*~X.YkX_cdnrm!~rNo~pZY\_~dnr_LY\_*_LNP7lYnp¶{P_.°YnXBdyX_Z¦  ~_L
 m°PLY {P_LNPr@Y² oa4rY\O@~pÌ³*_~O	P°k~rNomdZ° _LY\_Y\dZ°!Xv_d1omP p~omP°kLNP_LNPc_LNPrNP_®°dnc¶
~X`p dnrm{P X_P oEdnc!rNdn_ZNa¤X~O@lma¤p dnO@lm[m_~rm_LNP¢dyXXkcqY\_P¢d\cPldnc_X`P:]l'P p_P o¤_dY\cc~{P
o[mc~rm¬_Lm~X¢_~O	PR~r_PcyY\1²GP_®°P Pr_LNP	XqpLNP o[m~rm·d\&_LNPR_~O	PcY\rNo¯~_XP:]4lm~cqY\_~dnr³:¦
K&LNP1rNP:]_!XP p_~dnrNXkP:]lmY\~r^_LNP8cdnP-d\_Lm~X&_~O	Pck~r|omP_P p_~rmR_LNP1p dnrm{P X_~dnr²Y\rNo^_LNP
XqP{PcP-p dnrm{P X_~dnr³kd\v_LNP-rNP_®°dnc¶'¦
   
 ¾ Ã ## 	  
 ¾ #  ¾ 
K&LNP£_~O	PcT~XTXpLNP o[mP o·Y\_`_LNPPy~rmrm~rmd\7_LNP£XqP XX~dnr¬Y _Pc`_LNP_cqY\rNXO@~XX~dnr±d\_LNP
 cX_kcP «[NP X_Z¦j®_k~XkcP XqpLNP o[mP o²G°k~_L±YrNP°nY\[NP-d\ =³&P{Pca^_~O	P-~_`P:]lm~cP XZ¦
   ¾  ¾ y# 	  	*¾  ÁÂ ! º Â
	¾ Z# Â 	
K&LNPµ~omPZY·~X	_d¯p dnO@lm[m_PE_LNPµdyXX@cqY\_PEd\1cPldnc_XRP:]l'P p_P o¹_d©Y\cc~{PEo[mc~rmY¯_~O	P
°k~rNomdÌ° P «=[Y\B_d m¦K&LNP£Xdn[mcp Pp dnO@lY\cP X`_Lm~XTdyXX!cqY\_P£_d@_®°dR_LmcP XLNdnomX`_domP p~omP
°kLNP_LNPc_LNP!rNP_¥°dnc¶	~XjrNdn_jp dnrm{P X_P oIp dnrm{P X_P oI4dncjXP{PcPa	p dnrm{P X_P oI¦K&LNPTp dnO@lm[
_qY\_~dnr¯d\7_LNPdyXXTcqY\_PyIY\rNo±p dnrNXqP «[NPr=_a{_LNPYnoNY\lm_qY\_~dnrªd\j_LNPp dnrm{P X_~dnr·°k~rNomdZ°¢
Y\cP-omdnrNP¢°kLNPrµ_LNP-_~O	Pc`P:]lm~cP XZ¦7K&Lm~Xk~X`omdnrNP-~r¤_LNP8dndZ°k~rmR°&Y a{¦
 LNPrª_LNP¨_~O	Pc~X¢XpqLNP o[mP oI*_LNP	Xqdn[mcp P	omP_qY\~rNX¢~rªdnrNP@yY\c~Y\mP@_LNP@r=[mO£Pcd\
cPldnc_X_dEP	cP p P~{P o'P:dncP_LNPRP:]lm~cqY\_~dnrd\!_LNP_~O	PcZ¦ 8 PrNdn_P_Lm~X£yY\c~Y\mPa
 +  '¦RfBP_  +  ¬P¨_LNP	r=[mO£Pcd\k{d4d=o·cPldnc_X¢cP p P~{P o©'P_¥°P Prº_LNP	XpLNP o[m~rm
d\_LNP_~O	Pc£Y\rNo·~_X-P:]4lm~cqY\_~dnrB¦K&LNP@Xdn[mcp PORY\¶{P X-_LNP@YnXX[mO@lm_~dnr¯_LY\_  +  
 +  |cPldnc_X°PcP^dyX_~r_LNPrNP_®°dnc¶'¦ª¥_¨P X_~ORY\_P X¨_LNPRdyX_cqY\_P^d\`cPldnc_X_d 
  +    +  '¦£K&LNP¨rNP_®°dnc¶·~X-p dnrNX~omPcP o©YnX-p dnrm{P X_P o¯~ _Lm~X8dyXX8cqY\_P@P:]mp P P omX£Y
p Pc_qY\~r@_LmcP XLNdno ²Ädnrm{P X_~dnr	K&LmcP XLNdno³:¦K&LNPp dnrm{P X_~dnr@°k~rNomdZ°¹~X._LNPr	o~4~omP o
=a·_®°dm¦K&LNP@rNP_®°dnc¶¯~X£p dnrNX~omPcP oYnX£XP{PcPa·p dnrm{P X_P oª~ &_LNP@dyXX¢cqY\_P	P:]p P P omXY
ÚÚ¡ã.TU@VW@X
Qu  = # .  FQ ."< #  )=M  FQF 
Lm~yLNPc1_LmcP XLNdno(       ¯²54P{PcP@dnrm{P X_~dnr¯K&LmcP XLNdno³:¦TK&LNPp dnrm{P X_~dnr±°k~rNomdZ°
~X!cP XP_k~rµ_Lm~XkY\__Pc`pZYnXqP8_d &(NNY\rNo 5=dZ° 5=_qY\c_`~X!Pr_PcP oI¦
 Y\rNo (   RY\cP8_®°d¨lY\cqY\O	P_PcX!d\.dn[mc&lmcdn_d4p dnÄ¦7K&LNPapZY\r|PTXP_&_d¨XdnO	P8omP:ÄY\[m_
yY\[NP XZ4dnc!P:]mY\O@lmPyN_dµQZx  dnc  ^Y\rNoµ_d	yx   dnc (  '¦  P¢XP_k_LNPO YnX&dndZ°!XÌ­
 /< 8
	:5 
@=
   8
	J8:043;
@= 4 =
K&LNP¬O@~rm~O[mO}Y\rNo
ORY]4~O[mO G[mrNp_~dnrNXµ~r
_LNP·P:]lmcP XX~dnrNX|d\   ÒY\rNo (   Y\cP
rNP p P XqXqY\ca©_d·PrNX[mcP^_LY\_@_LNP XP^_LmcP XLNdnomX	omd±rNdn_¨_qY\¶{P|[mrmcPZY\~X_~p|yY\[NP X¨°kLNPr_LNP
p dnrm{P X_~dnr°k~rNomdÌ° ~Xd\!XORY\&X~	ZP¬² pdyXPR_d &,(³:¦ 3TrNPpZY\r[NXPRdn_LNPc¨omP:Y\[m_yY\[NP X
_LY\rRx¦Q!Y\rNo	x¦Ô¦ 1NdncY\c{Pkp dnrm{P X_~dnr	°k~rNomdZ°!XZ  ¢~XP «=[Y\m_d &(  n°kLm~pL	O	PZY\rNX
_LY\_.p dnrm{P X_~dnr~X*p dnrNp[NomP o°kLNPrO	dncPj_LY\r &(`cPldnc_X.Y\cPjrNdn_*cP p P~{P o|²GcP XlB¦*XqP{PcP
p dnrm{P X_~dnr~Xp dnrNp[NomP o©°kLNPrºP XX_LY\r &,(µcPldnc_X@Y\cP	cP p P~{P o~rYµ°k~rNomdZ°T³:¦  P
cP pZY\_LY\_Y¢cPl'dnc_7~XrNdn_7cP p P~{P o~ I~_j~X7dyX_T²GcP XlB¦omPY a{P o³:dnc~ _LNP`p dnccP Xl'dnrNo~rm
cP «=[NP X_k~_XP v~XkdyX_£²GcP XlB¦7omPY a{P o³:¦
K&LNP8°Y a|°P¢XP_k_LNP8_®°d@_LmcP XLNdnomX`~X!p dnO@lm~Y\r_T°k~_LµK`b°kLm~pLEp dnrNX~omPcX!_LY\_
_LNP`rNP_®°dnc¶	~Xjp dnrm{P X_P o~ BdnrNP!lYnpq¶{P_~XdyX_Z¦vg¸K`blYnpq¶{P_p dnccP Xl'dnrNomX~rdn[mcpZYnXP
_d±cPl'dnc_XÌ¦¯K&LNPrNP_¥°dnc¶º~X¨p dnrNX~omPcP oºaK`b YnX¨XP{PcPaºp dnrm{P X_P oº°kLNPr¹Y\
lYnpq¶{P_X¢Y\cPdyX_Z¦8K&Lm~XT~X1cP P p_P o±a¬_LNP£°&Y a¬°P¨XP_8dn[mc (  ¤lY\cqY\O	P_PcZ¦  ~_L·_Lm~X
XqP__~rm^d\   EY\rNo(  'dn[mc1lmcdn_d=p dnv~X8Y\mP_dp dnr=_cdn_LNPp dnrm{P X_~dnr·~r±_LNP dnc°&Y\co
Y\rNo	cP{PcXP`o~cP p_~dnrNX~rY-K`bv c~PrNoa@°YZa{¦  P!P:]lmY\~r	_Lm~X7~XqX[NPk~r 54P p_~dnr¦P1dnc
~rNX_qY\rNp PyN~ v°P¢p dnrNX~omPcT_LNP8dnc°Y\coEo~cP p_~dnrB_LNP-dyXXTd\Y¨cP «=[NP X_!lYnpq¶{P_`cP X[m_X`~r
_LNP8dyXqXkd\ &,(cPl'dnc_XÌ°kLm~pLµPZYnomXk_d	Y¨o~4~X~dnrµd\Kkbp dnrm{P X_~dnrµ°k~rNomdZ°Ça^_®°dm
P:]NYnp_a¨_LNP!XqY\O	P`cPZYnp_~dnrd\BK`bª_d£_LNPkdyXXjd\BY-oNY\_qY¢lYnp¶{P_Z¦7K&LNPkdyXqXjd\BY\cP «=[NP X_
lYnpq¶{P_X7~r@_LNP&dnc°Y\coRo~cP p_~dnr	_c~y{PcXY8K&~O	P dn[m_Z4Y8cP XP_7d\_LNP`p dnrm{P X_~dnr	°k~rNomdZ°
_d&,(@Y\rNo¤_LNP-pZY\Bd\ 5=dZ° 5=_qY\c_Z°kLm~pqLµ~X!X~O@~Y\ck_d@K`b'PLYZ=~dncZ¦jK&LNP1Gc~PrNo~rNP XX
°k~_LºK`b p dnO	P XY\Xd¤GcdnO _LNP@ÄYnp_£_LY\_Kkb§~rNpcPZYnXP X£~_Xp dnrm{P X_~dnrº°k~rNomdZ° ~r
_LNP-XÐY\O	P-°YZa|K`bÒomd=P X² o[mc~rmRdn_L 5=dZ° 5=_qY\c_1Y\rNoEdnrm{P X_~dnr¬g{dn~oNY\rNp PÌ³:¦
   ÂIÂ ÃÒ 	 ÃÒmÃ
 ¾  Â Z
 Pp dnO	P£rNdÌ°§_dR_LNP¢dncORY\omP  rm~_~dnr¯d\7{d4d=o¬Y\rNoEYnoEcPl'dnc_XZ¦`g {d=d4o¤cPldnc_T~X8Y
cPldnc_kcP p P~{P oµP:dncP8~_X!omPZYno~rNPy¦jK&LNP-omPZYno~rNPd\YcPldnc_!~X&_LNP¢P:]lm~cqY\_~dnrEd\v_LNP
_~O	PcZ¦8g`G_PcT_Lm~X8omPZYno~rNPy_LNP£cPldnc_T~X-YnXX[mO	P oE_d'PdyX_ZY\rNo±°k~Pp dnrNX~omPcP o
=aµ_LNP£Xqdn[mcp PYnX-Y@Yno¬cPldnc_T~ 7~_-Y\cc~{P X1Y\_Pc8Y\_1_LNPXqdn[mcp Py¦`g Yno¬cPl'dnc_1~X1[NXP o
_dE[ml'oNY\_PR_LNPRcdn[mrNo4Ä_c~lº_~O	Py¦ 1dZ°P{PcZ~_£~X£rNdn_£[NXP o©_dE~rNpcPZYnXPR_LNPp dnrm{P X_~dnr
°k~rNomdÌ°¢NrNdnc!_d@pqLY\rm{P¢_LNP-yY\c~Y\mP (*)(-+ ¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. Q 
1.~y[mcP	Qy­ 8d4d=oµY\rNo¤YnoµcPl'dnc_X
K&LNP1p dnr=_Pr_`d\vY£Yno^cPldnc_&~Xp dnrNX~omPcP oµY\rNo|YnomomP o|_d_LNP1~X_&d\*cP p P~{P o|~rdnc
ORY\_~dnrB¦-K&LNPXdn[mcp P¨omd4P X`rNdn_¢YnX¶EYRcP p P~{Pc-_LY\_TLYnX8XPr=_¢Y	Yno¬cPl'dnc_8_dcP XPrNo±~_
~rªX[mNXP «[NPr=_-cdn[mrNomXZ¦@g cPldnc_-~X¢dnrma±Yno±GcdnO,p dnrm{P X_~dnr©p dnr_cdn7ldn~r_d\4~P°¢¦
¥rµX[mNXP «=[NPr_Tcdn[mrNomXZN_LNP£Xdn[mcp P¢dnrma¤XPrNomX!cP «=[NP X_Xk_d	cP p P~{PcX`°kLNdyXP¢cPl'dnc_XTo~o
rNdn_`Y\cc~{P£~r¤lmcP=~dn[NX`cdn[mrNomXZ¦
 P¢P:]4lmY\~r¬rNdZ°§LNdZ° Y	Xdn[mcp P£pZY\rEo~X_~rmy[m~XLE{d4d=oµcPl'dnc_X!GcdnOYno¬dnrNP XZ¦K&Lm~X
P:]lmY\rY\_~dnr~X~[NX_cqY\_P o~r%1.~y[mcP·Qy¦·fBP_	  ¬PR_LNP|XpqLNP o[m~rm¯_~O	Pd\T_LNP
_~O	PcZ¦&fBP_ 	 (  +   @P-_LNP£YnX_`XpqLNP o[m~rm_~O	Pd\v_LNP¢_~O	PcZ¦  LNPr±Y@cPl'dnc_T~X
cP p P~{P oI'_LNPXdn[mcp P£P:]_cqYnp_XTGcdnO ~_X!LNPZYnomPc1_LNP£_~O	P X_qY\O@l·P pLNd4P o¬a¤_LNP¢cP p P~{PcZ
°kLm~pqL@~rNo~pZY\_P X7_LNP&_~O	P!Y\_v°kLm~pLR_LNPkp dnccP Xl'dnrNo~rm-cP «=[NP X_LYnXvP Pr@~XX[NP oI¦P8 PrNdn_P
_Lm~X£_~O	P	=a  +  )%+ ¦^K&LNP	cPldnc_¢~X¢{d4d4o¯~ `Y\rNoªdnrma·~  	  (  +     +  ) + ¦
K&LNPjcPl'dnc_.~XBYno~r£_LNPdnlmldyX~_PjpZYnXPy¦.¥rdn_LNPc*°dncomXZ{YkcPldnc_.~XB{d4d=o£~ N~_*~XBcP p P~{P o
P:dncPk_LNP`P:]lm~cqY\_~dnr^d\I_LNP  cX_7_~O	Pcj_LY\_~XjXqpLNP o[mP o|YG_Pc7_LNP`_cqY\rNXO@~XX~dnr^d\I_LNP
p dnccP Xl'dnrNo~rm	cP «=[NP X_Z¦
 LNPr
_LNP±_~O	Pc^P:]lm~cP X¤Y\rNoÒP:dncPE~_^~X^cP XpLNP o[mP oIT_LNP±Y\dZ{P±yY\c~Y\mP X¤Y\cP
[mloNY\_P o¤~r¤_LNP8dndZ°k~rm°YZa'­
B7. 	  B7 
	
B7 
	 21
   ##GÃ+# 	 
 ¾ # ¾
  À 
* 	 Ã #´Ã ¾µÂ 
 ¾µÁ # 	 Ã Â4Á$Á 
 ¾ 	 
 ¾ #  ¾  ¾
  #G ¾ 
¥r 54P p_~dnr±¦ N°P¢P:]lmY\~rNP oµLNdÌ°_LNP-P: _ÄLY\rNoEX~omP-d\v_LNP-°k~rNomdZ° X~omP X!°kLNPrE{d=d4o
cPldnc_XY\cc~{Py¦ÒK&Lm~XRX~o~rm©~X	cPZY\~	ZP o¹=a omP pcPO	Pr_~rmº_LNP¤nY\c~Y\mP (%)(-+ =a_LNP
r=[mO£Pcd\I{d4d=o	cPl'dnc_XZ¦vK&LNP`nY\c~Y\mP (%)(,+ LYnXY\Xd-_d£'P!omP pcPO	Pr=_P o^°kLNPrRcPldnc_X
ÚÚ¡ã.TU@VW@X
Q   = # .  FQ ."< #  )=M  FQF 
Y\cP-p dnrNX~omPcP oµa^_LNP¢Xdn[mcp P¢_d¨'P8dyX_Zdn_LNPc°k~XP-°P£PrNo¤[ml¤°k~_L¬Y@X~_[Y\_~dnrE°kLNPcP
(*)(,+ dZ{PcP X_~ORY\_P XE_LNP¯r=[mO£Pc¬d\¨cPl'dnc_Xµ~r _LNP¯rNP_®°dnc¶'-°kLm~pqL§ocqY\~rNX¬dn[m_¤_LNP
rNP_¥°dnc¶EY\rNoµX_dnlNXk_LNP8lmcdn_d=p dnÄ¦
K&LNP¢Xdn[mcp P¢omP p~omP X`_LY\_`XdnO	P8cPldnc_XTY\cP8dyX_`P{Pca^_~O	P-_LNP-_~O	PcTP:]4lm~cP XZ¦jK&LNP
r=[mO£PcEd\|² X[mlml'dyXP oaN³RdyX_|cPl'dnc_X|~XµY\lmlmcdZ]4~ORY\_P oÇaÒ_LNP¯Xdn[mcp P·_d  +  
 +  ¦±K&LNPcP: dncPyv°kLNPr_LNP_~O	Pc¨P:]lm~cP XZv_LNP^Xdn[mcp P^omP pcPO	Pr_X@~_XnY\c~Y\mP (*)(-+
=a (%)(-+  (%)(,+    +     +  
¦®_LNPp dnrm{P X_~dnr¨°k~rNomdZ°Y\dZ°!XÌy_LNPXqdn[mcp P
_cqY\rNXO@~_X_LNPr¨rNP°cP «=[NP X_Xd\'X~	ZP &,(8Y\rNo£~rNpcPZYnXqP Xv~_XyY\c~Y\mP (%)(,+ Xd8YnX_d8Ynp p dn[mr_
dnck_LNP XP8rNP°_cqY\rNXO@~XX~dnrNXZ¦
    7Ã.# 	 
 ¾ mm	#´m # ¾  +  
 PµY\cPZYnoaXqYZ°_LY\_@_Lm~X@yY\c~Y\mP|~rNo~pZY\_P X	_LNP|r[mO'Pc^d\TcPldnc_X@_d·PcP p P~{P o
P_®°P Pr¤_LNP8XpLNP o[m~rm	d\Y¢_~O	Pc`Y\rNo^~_X&P:]4lm~cqY\_~dnrB¦jK*d¨[mloNY\_P  +  '4°P1rNP P o|_d
~r=_cd=o[Np PTY1rNP°¹nY\c~Y\mPy°kLm~pL	~X7_LNP&r[mO£Pcd\cP «=[NP X_XXPr_ja_LNP!Xdn[mcp P&P_®°P Pr
_LNPXpqLNP o[m~rm|d\7_LNP_~O	Pc¢Y\rNoE~_X1P:]lm~cqY\_~dnrB¦ 8 PrNdn_P_Lm~X1Y\__Pc1yY\c~Y\mPa 	 + '¦
 LNPr¤_LNP-_~O	Pc`P:]lm~cP XZm_LNP-Xqdn[mcp P¢omd=P X!_LNP8 dndÌ°k~rmN­
1 L B 
BL 	
    7Ã.# 	 
 ¾ mm	#´m # ¾ 	 + 
K&Lm~XBnY\c~Y\mP~rNo~pZY\_P X*_LNPr[mO'Pc.d\4cP «=[NP X_XBXqPr_BP_®°P Pr 	 (  +   kY\rNo 	   m
Y\rNo©_dµP@cP p P~{P o'P:dncP@_LNP	_~O	Pc¨XpqLNP o[mP oºY\__~O	P 	  EP:]lm~cP XZ¦|K&LNPRyY\c~ 
Y\mP 	 + ~X	~rNpcPO	Pr=_P oÒ°kLNPr
rNP°¡cP «=[NP X_X|Y\cPµ_cqY\rNXO@~__P oI!~Ä¦ÖPy¦ 	 +   	 + 
   ,+    +  + 	 %+ 		 	 + 	 	 + ¦TK&LNP£r=[mO£Pc-d\7cP «[NP X_TO	P XXqY\{P X8XPr=_`~X1~r
{PrNPcqY\P «[Y\B_d&,(¨_~O	P X`_LNP-r[mO'Pc1d\cP «=[NP X_!lYnp¶{P_XTXPr_Z¦
K&LNP£yY\c~Y\mP 	 + ^~X1cP XP_T_d ZPcd°kLNPr±_LNP£_~O	Pc-P:]lm~cP XZ¦`¥_TpZY\r¯Y\Xd'PomP pcP:
O	Pr=_P o©°kLNPr Y¤{d4d4o¯cPl'dnc_@Y\cc~{P XZ¦¤¥rNomP P oI.°kLNPrYµ{d=d4o¯cPldnc_¨Y\cc~{P XZ.°PRLYZ{P
_¥°d¸o~X_~rNp_·pZYnXP XZ­â²G~´³ 	  (  +      +  )%+
 	  NTY\rNo ²G~~´³ 	    
 +  )%+ ¦®r¤_LNP  cX_`pZYnXPy 	 + ^~X!rNdn_`omP pcPO	Pr=_P oI¦!®rE_LNP¢XP p dnrNoEpZYnXqPyN~_!~XTomP pcP:
O	Pr=_P o=aÇQy&~Ä¦ÖPy¦ 	 +   	 +   {¦ K&Lm~X^omP pcPZYnXPE~XrNP p P XXqY\c~a{`X~rNp P¬Yª{d=d4o
cPldnc_TXÐY\_~XGa4~rm¬²G~~´³kO£[NX_TrNdn_`P-~rNp[NomP oE~r¬_LNP¢r=[mO£Pc1d\cPldnc_X`_dRcP p P~{PY _Pc
_LNP8P:]lm~cqY\_~dnrµd\_LNP1_~O	Pc!XpqLNP o[mP oµY\_ 	   m¦U`P pZY\_LY\_k_LNP1yY\c~Y\mP  +  R~X
XqP_k_d	 + R°kLNPrµ_LNP¢_~O	Pc`P:]4lm~cP XÌ¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. QÌz
   #! #!+!k%¨"
 Pycdn[ml·_dn{P_LNPc8~r±dnrNP@Y\{dnc~_LmO$_LNPo~SRIPcPr_8 [mrNp_~dnrNX-Y\rNoEyY\c~Y\mP X-P:]lmY\~rNP o
~rR_LNP!lmcdn_d4p dn'omP Xpc~lm_~dnr^XP p_~dnrB¦  P!~O@lmPO	Pr=_P o^_Lm~XY\{dnc~_LmO ~r_d£_LNP!rNP_®°dnc¶
X~O£[mY\_dnc  	 m4Y\rNo	°PTyY\~oNY\_P o	~_Xl'PcdncORY\rNp Py¦K&LNP!cP X[m_Xd\I_LNP`X~O[mY\_~dnrNXkY\cP
lmcP XqPr_P oµ~r 54P p_~dnr¦
K&LNP@Xdn[mcp P@X_qY\c_X8_LNP@p dnP p_Ä~rdncORY\_~dnrXP XX~dnr¬=a±XPrNo~rmµdnrNP¨cP «=[NP X_8lYnp¶{P_
d\X~	ZP &,(µ²G_LY\_!lmcdnP X &(	cP p P~{PcXÐ³:¦7¥_!XP_Xk~_X!nY\c~Y\mP X1YnX& dndÌ°!XZ
	

.,/0.1

1 L

BL 	
1L 	
K&LNP¢Xdn[mcp P8_LNPrEXpqLNP o[mP X`~_X!_~O	Pc!°k~_Lµ_LNP1dndZ°k~rmRlY\cqY\O	P_PcXÌ

	  6@  1   4B1 @B
B7. 	  35
B7 
	 21
 LNPr¬YcPldnc_TY\cc~{P XZN_LNP  cX_!_Lm~rm	_d@omd@~X!_d¨[ml'oNY\_P 	 NY\rNo  m
  1BH 3 /0.H-/  
L 8-=NI 85-= B7 3; 
B7L 8"!#1=BI 805#@= 

	  B7	I 	
K&LNPr@_LNPkXdn[mcp Plmcd=p P P omX_d1_LNP!YnoNY\lm_~dnrRd\'~_Xp dnrm{P X_~dnr@°k~rNomdZ°
Y\rNo¨_LNP_cqY\rNX
O@~XqX~dnrd\krNP°scP «=[NP X_XZ¦¤K&LNPp dnrm{P X_~dnrº°k~rNomdZ° ~XYnoNY\lm_P o~ k_LNP	cPldnc_~X£{d=d4oI¦
UTP «[NP X_X!Y\cP-_cqY\rNXO@~__P o¤dnckdn_L¤_®a4l'P X!d\vcPldnc_XZ¦
ÚÚ¡ã.TU@VW@X
QZw  = # .  FQ ."< #  )=M  FQF 
/76J 1J.1F/B F/   8:B7. 
	 OHC-/  @= A
/7698 -=HL 0I 5
/7698   1B7-/  1/7- @=D	 I	

/7698C /   B 	 = 1 42	I 5
BLB  B  345
.,/0.12.,/0.1435DK
BD1 C11B7 .117E B 6FB/7GH
1  8:/76	 1D,/0 L B=
.,/0.12.,/0.1JIJ 	 	6C1B7  1BB 1BJB 
BL B	IJ 	 	6C1B7  1BB 1BJB 
hTdÌ°¢m°kLNPrµ_LNP-_~O	Pc`P:]lm~cP X
/7698   85H3D1 J1 =;O	  =
	 
 8 11E4/BL  1B7 B /0   B7-/ @/-1=
/769885J3  J1-=D>   =
	
98 1E4/B	BL B7 JL-=
.,/0.12.,/0.143 81F3;1-=
BD1 C11B7 .117E B 6FB/7GH
1  8:/76	 1D,/0 L B=
.,/0.12.,/0.1JIJ 	 	6C1B7  1BB 1BJB 
BL B	IJ 	 	6C1B7  1BB 1BJB 
1 L B 
1L 	
BL 	
B7. 	  B7 
	
B7 
	 21

1B @N 1H-/  J-B/0 J 1   	6 	
K&LNPjXdn[mcp PjY\°&Y aXvpcdyXXP XB_LNP7~X_*d\mcP p P~{PcXGcdnOP: _B_d`c~yL_ZyY\rNo£XPrNomX*cP «[NP X_X
dnrma_d-_LNdyXP!~_7LYnXrNP{PcjlmcdnP oIdnc_d¢_LNdyXPk°kLNdyXPkcPldnc_XY\cP² X[mlml'dyXqP o³dyX_Z¦vK&LNP
Xqdn[mcp P7omd=P X*rNdn_*cP XPrNoY&cP «=[NP X_B_dTYkcP p P~{Pc*P: dncP_qY\¶4~rm`_LNPomP p~X~dnr¢_LY\_~_XBcPldnc_
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. QZ
~XTdyX_Z¦TK&LNPY\{dnc~_LmO X_dnlNXT°kLNPr·Y\.cPldnc_X8Y\cPcP p P~{P o² dncT°kLNPr±_LNPo[mcqY\_~dnr¯d\
_LNP-XqP XX~dnrµP:]mp P P omX`XdnO	P¢Y\dÌ°P o¬_~O	PÌ³:¦
   q 	 	Ç!·  'k%-)` %  ¸ %'#,)
3T[mc8lmcdn_d4p dn~X8omP{Pdnl'P o·°k~_L·_LNPORY\~rªdneP p_~{P_d^P£ c~PrNoaE°k~_LªY\lmlm~pZY\_~dnrNX
[NX~rm¬_LNP^K`b lmcdn_d=p dnÄ¦·K&LNP^K`bv c~PrNo~rNP XX¨~X@Y\Xd±Y\rº~rNo~pZY\_~dnr dnr_LNP~r_cqY
ÄY\~crNP XX¤d\¨dn[mc¤lmcdn_d=p dnÄ1~Ä¦ÖPy¦sY\~crNP XX|P_®°P PrO£[m_~lmP©XP XX~dnrNX|[NX~rm¹Kkb.¦  P
~[NX_cqY\_P¨_Lm~X-K`bvGc~PrNo~rNP XqX¢~r·_®°dµpZYnXP XZ¦  P¨¶{P Pl¯_LNPX_[Noa¬d\_LNP@dn_LNPc¢pZYnXqP X
dnc& [m_[mcP-cP XPZY\cpLB¦
K&LNP  cX_|pZYnXP¬~XR°kLNPr¸_LNP¬'dn__PrNP pq¶ÒP:]~X_X~rÒ_LNPE dnc°&Y\co¸o~cP p_~dnrBTY\rNo¸Y\
cP «=[NP X_XpcdyXX._Lm~Xvdn__PrNP p¶¦K&LNPrNP_®°dnc¶@dnr¨_LNPcP_[mcr@lY\_L@~X.rNdn_7p dnrm{P X_P oI¦ 3TrNP
pZY\r	p dnrNX~omPcj_LNPkP:]NY\O@lmP!d\IY¢KkbªXqdn[mcp P`Ynp p P XX~rm¢_LNP&cP p P~{PcX4~Y-Y8XdZ°XÐY\_P~_P
~rm¶=Y\rNoR_LNPkcP p P~{PcXXPrNo~rm£Ynpq¶@_LNP~cjcPldnc_X74~Y8Lm~yLXlP P o@_PccP X_c~Y\rNP_®°dnc¶4XZ¦
5=[mlmldyXPk_LY\_Y-KkbXP XX~dnrXLY\cP X7_LNP&dnc°Y\coRlY\_L	°k~_L^Y8K`bºp dnrmrNP p_~dnr^LY 4~rm
Y\lmlmcdZ]4~ORY\_Pa_LNPXÐY\O	P^YZ{PcqY\{Pcdn[mrNo4Ä_c~l_~O	Py¦ &dn_L©_LNP^Kkb XP XX~dnrºY\rNo_LNP
K`bp dnrmrNP p_~dnrµ~rNpcPZYnXP-_LNP~c!p dnrm{P X_~dnrE°k~rNomdZ°!Xk~rEY¨X~O@~Y\ck°&Y a¯²G~rNPZY\ca¤o[mc~rm
dnrm{P X_~dnr
g{dn~oNY\rNp PE=a cdn[myLma¹dnrNPµlYnpq¶{P_|P{Pca cdn[mrNo4Ä_c~l
_~O	PÌ³:¦K&LNPa dn_L
o~4~omP_LNP~cp dnrm{P X_~dnr@°k~rNomdZ°!X=a¢_®°d8°kLNPr	dnrNP&dncO	dncP&lYnpq¶{P_X7Y\cPocdnlmlP o¨dnr¨_LNP
dnc°Y\co|lY\_L©²54P p_~dnrE¦ ¦Ô{³:¦j®rNomP P oI_LNP1dyXX&d\.dnrNP-dnc&O	dncP1cP «=[NP X_klYnp¶{P_XkcP X[m_X
~r YEcPl'dnc_dyXXcqY\_PRY\c{Pc¨_LY\r &(  v°kLm~pL_c~y{PcX@dn[mcp dnrm{P X_~dnromP_P p_~dnr
O	P pqLY\rm~XOµ¦ 3T[mc-lmcdn_d4p dnjYnpLm~P{P X_LNPr¯_LNP@XqY\O	P¨_Lmcdn[myLmlm[m_dnr¯_LNPdnc°Y\coªlY\_L
YnX!_LY\_`d\._LNP£K`bÒp dnrmrNP p_~dnr¬~r¤_PcO	X`d\vlYnp¶{P_X  \XZd\vp dn[mcXqP-~ ._LNP¢rNP_®°dnc¶µocdnlNX
lYnpq¶{P_X	 cdnO dn_L dZ°!XR~r¹_LNPµXqY\O	P¤°&Y a{¦
K&LNP¤_Lmcdn[myLmlm[m_X^d\8_LNPµ_®°d dZ°!X^Y\cP
P «=[Y\.~r¬_PcO	X-d\7m~_X  \X1~ j_LNP¨X~	ZPd\YRcP «[NP X_8lYnpq¶{P_1~X1_LY\_8d\YK`b¸lYnp¶{P_Z¦-g1X
dnc¢_LNPR_Lmcdn[myLmlm[m_d\!KkbcPldnc_Xdnrª_LNPRcP{PcXP	lY\_L
²GcP p P~{PcX_dEXdn[mcp PÌ³:._Lm~X
_Lmcdn[myLmlm[m_1omPl'PrNomX`dnr &(RY\rNo¤_LNP¢X~	ZP-d\vcPl'dnc_XÌ¦
 P1X_[NoaRrNdZ° _LNP-XqP p dnrNo¤pZYnXPy¦K&LNP1'dn__PrNP pq¶|P:]~X_X&dnr|_LNP8cP_[mcr¤lY\_LEY\rNo¤Y\
cPldnc_X¢pcdyXX¢_Lm~X-'dn__PrNP pq¶'¦K&LNP¨dnc°Y\co¯lY\_Lª~X¢rNdn_¢p dnrm{P X_P oI¦^dnrNX~omPc£_LY\_Y
K`bÇp dnrmrNP p_~dnr©XLY\cP X8_LNP'dn__PrNP pq¶¬°k~_L¯_LNPcPldnc_X¢XPr=_1=a¬cP p P~{PcXÌ*Y\rNo±_LY\_
dn_L£_LNPK`b·p dnrmrNP p_~dnr@Y\rNo£_LNPKkb±XP XX~dnrLY {P&Y\lmlmcd ]~ORY\_Pa£_LNPjXÐY\O	PY {PcqY\{P
cdn[mrNo4Ä_c~l¯_~O	Py¦ 3T[mc8lmcdn_d4p dno~=~omP X8~_X8p dnrm{P X_~dnr¯°k~rNomdÌ°âa¬°kLNPr·O	dncP_LY\r
&,(-cPldnc_XY\cP`dyX_Z=Y\rNoR~rNpcPZYnXP X_LNP!r[mO'Pc&d\IcPl'dnc_Xj~rR_LNP`rNP_®°dnc¶Ra&(£cPldnc_X
°kLNPr  µcPl'dnc_X-Y\cPcP p P~{P o¹²Ädnrm{P X_~dnr©g{dn~oNY\rNp PO	d=omPÌ³:¦¢K&LNP dÌ°âd\cPldnc_X
PLY {P X_LNPr¤Y\lmlmcd ]~ORY\_Pa|YnX&Y\r¤Y\yycPY\_P1d\ &(K`b p dnrmrNP p_~dnrNX&LY 4~rm	Y-lYnp¶{P_
X~	ZP!P «[Y\_d¢_LNPTX~	ZP`d\*Y8cPldnc_Z¦ÄI_LNPTX~	ZP!d\&(¢cPldnc_Xj~XP «[Y\_d¢_LY\_d\*Y¢rNdncORY\
K`b lYnpq¶{P_Z_LNPR_Lmcdn[myLmlm[m_	d\!cPldnc_X¨dnr_LNPcP{PcXPlY\_L~rºm~_X  \X°k~'PR_LNPr
ÚÚ¡ã.TU@VW@X
yx  = # .  FQ ."< #  )=M  FQF 
p dnO@lY\cqY\mP	_d¤_LY\_¢d\_LNP@p dnO@lP_~rmEK`b§p dnrmrNP p_~dnrB¦@Ä°P@°&Y\r_£_LNP¨_Lmcdn[myLmlm[m_
d\cPldnc_XTdnr¬_LNP£cP{PcXqP¢lY\_L±_d	P¢P «[Y\_d	_LY\_8d\ |K`b¸p dnrmrNP p_~dnrNXZIY\rNoEy~{Pr
_LNPX~	ZP¢d\jK`bÒlYnp¶{P_X-Y\rNoµ_LY\_1d\7KkbÒcPl'dnc_XÌdnrNPpZY\r  rNo¬Y@nY\[NP¢ dnc &(	_LY\_
cPZY\~	ZP X`_Lm~X!dneP p_~{Py¦
PZY\ca{ &(~XµY\rÇ~O@l'dnc_qY\r=_µlY\cqY\O	P_PcE_d omP p~omP¯_LNP©K`bvGc~PrNo~rNP XqX¬d\¨dn[mc
lmcdn_d4p dnÄ¦-fBP_8[NX8omP  rNP@K`bv c~PrNo~rNP XX¢YnX8cPZY\~	 ~rmµYR_Lmcdn[myLmlm[m_¢P «=[Y\v_dR_LY\_-d\
YX~rmyP-p dnrNp[mccPr=_`K`b¹p dnrmrNP p_~dnrµLYZ=~rm@_LNP-XÐY\O	P8YZ{PcqY\{P-cdn[mrNo4Ä_c~lµ_~O	Py¦7®*°P
°&Y\r_K`bvGc~PrNo~rNP XqXj~r@_LNP&dnc°Y\coo~cP p_~dnrB°PkLY {P!_d¢pLNd4dyXP &,(-Xd8_LY\_7_LNP`X~	ZP
d\cP «[NP X_-lYnp¶{P_X¢~X£P «[Y\_d|_LY\_¢d\kK`boNY\_qY|lYnpq¶{P_XZ¦@Ä°P	Y\cP	p dnrNp PcrNP oª°k~_L
K`bGc~PrNo~rNP XXT~rµ_LNP£cP{PcXP¢o~cP p_~dnrB &(	LYnX!_d@P¢pLNdyXqPr¬Xd¨_LY\_T_LNP¢X~	ZP¢d\ &(
cPldnc_X1~X8P «[Y\._dR_LY\_-d\YK`b oNY\_qYlYnp¶{P_Z¦-K&LNPX~O£[mY\_~dnr¯cP X[m_X1lmcP XPr=_P o·~r
_LNP1rNP:]_XqP p_~dnr^~[NX_cqY\_PT_LNP8K`bv c~PrNoa PZY\_[mcP8d\dn[mc&lmcdn_d4p dn'~r^_LNP-Y\'dÌ{P1_®°d
pZYnXqP XZ¦
K&LNP`X~_[Y\_~dnr^'P p dnO	P XO	dncP1p dnO@lmP:]	°kLNPr_LNPTKkbºXP XX~dnr^pcdyXXP XY\_j_LNP1XqY\O	P
_~O	PjO£[m_~lmP'dn__PrNP pq¶4XÌ¦gKkb¬Xdn[mcp PjO	PZYnX[mcP X_LNP7_dn_qY\dyXqXBcqY\_P~r_LNP7rNP_®°dnc¶'
Y\rNo^o~X_c~m[m_P X&~_XcP «[NP X_X_dcP p P~{PcX&°k~_LNdn[m_&_qY\¶=~rm~r_d¨p dnrNX~omPcqY\_~dnr|_LNP~c&ldyX~ 
_~dnrNXv°k~_LRcP Xl'P p_v_d8dn__PrNP p¶XZ¦vK&L[NXZ=XdnO	P'dn__PrNP pq¶4XjORY a¨XP PO	dncP&cPl'dnc_X7_LY\r
°kLY\_&Y¢K`bºp dnrmrNP p_~dnr|°dn[mo|YnpLm~P{PT_Lmcdn[myL_LNP XP`'dn__PrNP pq¶4XÌ¦K&LNP`KkbXP XqX~dnr
ORYZa	P`P XXkY\yycP XX~{PT_LY\r|K`b¹Y\_kdn_LNPc&'dn__PrNP pq¶4XZ¦Kkb~X&YK`bGc~PrNoalmcd\
_d4p dn7~ &°PRd=dn¶¯Y\_¢_LNP@rNP_¥°dnc¶YnX£YµX~rmyP@dn__PrNP p¶¦^K&LNPRo~X_c~m[m_~dnrd\kcPldnc_X
dÌ{Pc¢dn__PrNP p¶X¢ORY a·P¨[mrGc~PrNoa·°k~_LªK`b.¦*gsG[m_[mcP	cP XPZY\cpLª~X¢_d|ORY\¶{P	Kkb
K`bGc~PrNoa^P{Pca=°kLNPcPy¦7K&Lm~X&°k~O	dyX_lmcdnY\maRcP «=[m~cP1_LY\_&_LNP1Xqdn[mcp PTp dnrNX~omPcX
_LNPRl'dyX~_~dnrNXd\!cP p P~{PcX°k~_LºcP XlP p_£_d¬'dn__PrNP pq¶4X°kLm~P^XPrNo~rm¬cP «=[NP X_XZ¦ 3TrNP
ldyXX~mP|Xdn[m_~dnr_d¬_Lm~X	lmcdnmPO ~X¨_d¯o~=~omP|cP p P~{PcXR~r_d¯cPy~dnrNXÌY\rNo _d±lmcdnP
_LNPRcPy~dnrNX£~r©lY\cqY\Pdnc~r©XP «=[NPrNp Py¦a¯omdn~rm±_LY\_ZdnrNPpZY\r©LNdnlP	_LY\_£cP p P~{PcX
d\kdnrNP	cPy~dnr©°k~jP¨'PLm~rNo©_LNP	XqY\O	P@dn__PrNP p¶.°kLm~pL©°k~Y {dn~o_LNP@lmcdnmPO d\
O[m_~ Ä'dn__PrNP pq¶EXp PrY\c~dyXZ¦
  #`#&%! !¬% &%-).!8 	q" #&%q!
 P~O@lmPO	Pr_¢dn[mc8lmcdn_d4p dnv~r¬_LNPrNP_®°dnc¶±X~O[mY\_dnc
 	 
QZ®¦8K&LNPrB°PX~O£[mY\_P
o~SRIPcPr_Xp PrY\c~dyX-_d|lmcdZ{P	_LNP@PRP p_~{PrNP XX£d\&dn[mc-lmcdn_d4p dn~rªp dnr_cdn~rm¬_LNP@p dnr
{P X_~dnrEd\_LNP-rNP_®°dnc¶'Y\rNoµ~r¤ÄY\~ca|XLY\c~rmR_LNP£YZnY\~Y\mPcP Xdn[mcp P X`°k~_L¬p dnO@lP_~rm
_cqY¼Rpy¦
K&LNP  cX_`dneP p_~{P£d\7Y@p dnrm{P X_~dnr±p dnr_cdn*lmcdn_d4p dn*~X!_d	dnlm_~O@~	ZP¢_LNP-[m_~~	ÌY\_~dnr
d\rNP_¥°dnc¶¤cP Xdn[mcp P XZ¦&K&Lm~X`~X`P «=[m~nY\Pr=_`_dRY	Lm~yLµ[m_~~	ÌY\_~dnr·Y\rNoE_dRY¨dÌ°ÇdyXX`cqY\_Py¦
K&LNPRdZ° dyXX¢cqY\_P@~XXa4rNdnra4O	dn[NX£_d¬XLNdnc_£«=[NP[NP X£~rªcdn[m_PcX|² XLNdnc_«[NP[m~rm±omPY aN³:¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. Q
1.~y[mcP£­ 5=~O[mY\_~dnr¬_P X_P o
K&LNPµ_cqYnomP dFR¸P_®°P Pr[m_~~	ÌY\_~dnr¸Y\rNo dyXX@cqY\_PµpZY\r'P|~[NX_cqY\_P o¹a pLY\rmy~rm_LNP
p dnrm{P X_~dnrE°k~rNomdZ°  ¦&dnrNX~omPc1Y@{PcX~dnrEd\7Kkb°kLNPcP¢_LNP¢p dnrm{P X_~dnrE°k~rNomdZ°
~Xp dnrNX_qY\r_¨o[mc~rm¯Y\7_LNPRXP XqX~dnrB¦  LNPr  ±~X£XORY\Ä_LNP	[m_~~	ÌY\_~dnr~X¢dÌ°¢Y\rNo
_LNPTdyXXcqY\_P`_d4dm¦  LNPr  ~rNpcPZYnXP XZ4_LNPT[m_~~	ÌY\_~dnr|~rNpcPZYnXP X[mr_~BY\lmlmcd ]~ORY\_Pa
QZxyx ^nm[m_v_LNPdyXX.cqY\_P~rNpcPZYnXP XYnX.°PÄ¦vK&LNPcP&~XY\rdnlm_~ORY\Np dnrm{P X_~dnr¨°k~rNomdÌ° _LY\_
PZYnomX_d8Y!Lm~yL[m_~~	ÌY\_~dnr	Y\rNo£_d1Y!dÌ°dyXXcqY\_Py¦vK&LNPdneP p_~{Pd\Y`p dnrm{P X_~dnr¨p dnr_cdn
lmcdn_d4p dn~X&_d¨dnl'PcqY\_P-Y\cdn[mrNo|_Lm~Xkdnlm_~ORY\I°k~rNomdZ°¢¦jg`dZ{P8_Lm~X&dnlm_~ORY\I°k~rNomdZ°¢N_LNP
rNP_¥°dnc¶¤~X!p dnrm{P X_P oIm_LNP-[m_~~	ÌY\_~dnr¬ocdnlNXTo[NP8_d@cP_cqY\rNXO@~XX~dnrNXZY\rNo¤_LNP8dyXX!cqY\_P
~rNpcPZYnXqP X&YnX_Z¦
K&LNP-XP p dnrNo|dneP p_~{P-d\Yp dnrm{P X_~dnrµp dnr_cdnBlmcdn_d4p dnI~X&_dY\~ca^XLY\cP1_LNP¢Y yY\~ 
Y\mP	Y\rNo°k~o_L°k~_L©p dnO@lP_~rmE_cqY¼Rpy¦|g o~X_c~m[m_P oªlmcdn_d4p dnj~¶{PRK`bÇ~X£¶=rNdÌ°kr
_dEo~X_c~m[m_PR_LNPY yY\~Y\mPRY\rNo°k~o_L Y\O	dnrm¬p dnrmrNP p_~dnrNX~r{PcXqPa¯lmcdnl'dnc_~dnrY\_d
_LNP~c&cdn[mrNo4Ä_c~lµ_~O	P X!Y\rNo^_d_LNP1r[mO'Pc`d\cdn[m_PcXk_LNPapcdyXX 
 ®¦  LNPrµdn[mc&lmcdn_d\
p dnv~X8[NXP o±~r¯lmcP XPrNp P@d\&p dnO@l'P_~rm¤_cqY¼Rpµ² K`bÇdnc¢Kkb _cqY¼RpÌ³:B~_1O[NX_£YnpLm~P{P
YÄY\~c¢XLY\cP@d\&_LNP	Y yY\~Y\mP	rNP_¥°dnc¶·cP Xdn[mcp P XZ¦@K&LNP	p dnO@lP_~rmµ_cqY¼Rp@O[NX_¢rNdn_-P
lPrY\~	ZP o±a¬_LNP£lmcP XPrNp P@d\dn[mc1p dnP p_Ä~rdncORY\_~dnr©XP XX~dnrBY\rNo¯Y\_8_LNPXqY\O	P_~O	Py
dn[mc!XqP XX~dnr|O£[NX_krNdn_!dnm_qY\~r¤O[NpLµP XqX&_LY\r¤~_X&Y\~ckXLY\cPy¦jK&LNP1 dndÌ°k~rm	X~O£[mY\_~dnrNX
yY\~oNY\_P-_LY\_`dn[mcklmcdn_d4p dn*Kkb¹cPZY\~	ZP X`_LNP£Y\'dÌ{P¢dneP p_~{P XZ¦
ÚÚ¡ã.TU@VW@X
y  = # .  FQ ."< #  )=M  FQF 
    &  ! 
' (,   ! (
 P1X_[Noa	o~SRIPcPr_&X~O£[mY\_~dnrµXqp PrY\c~dyXZ°kLm~pqLµY\cP`~[NX_cqY\_P oaR_LNP`rNP_¥°dnc¶R~r 1.~n
[mcP1¦g`'Xp PrY\c~dyXLY {P1~rp dnO@O	dnr|_LNPkÄYnp_j_LY\_&dnrNP¨² XdnO	P_~O	P X_®°d³KkbXqdn[mcp P
²Gd4pZY\_P o|Y\_K54dn[mcp PÌ³jlmcdnP XY£Y\c{P`r=[mO£Pckd\BcP p P~{PcX¢²G_LNdn[NXqY\rNomXÐ³7[mrm~  dncO@aRXlmcPZYno
dÌ{PcQZxyx`®r=_PcrNP_.X~_P XÌ¦*K&LNPjXqdn[mcp PIedn~rNXB_LNP7cP p P~{PcXaPr=_cqY\~	ZP o : [m_~pZYnX_Z°kLm~pL
~X¨Y\r©~O@lmPO	Pr=_qY\_~dnr¹~r©rNX¥Ed\`b7 : 95 : ¦K&LNPXdn[mcp P~Xp dnrmrNP p_P o_d¬_LNPR¥r_PcrNP_
4~Y¢Y£XdZ°Ò~rm¶	d\jQZxyx-¶4mlNXZ{°kLm~pqLRdncO	XY-l'dn_Pr=_~Y\dn__PrNP p¶@dncjdn_LRcP «=[NP X_XY\rNo
cPldnc_XZ¦^K&LNPEQZxyxEX~_P XY\cP	p dnrmrNP p_P o_d¤_LNP®r=_PcrNP_4~Y|Lm~yLXl'P P o¯~rm¶X-_LY\_¨Y\cP
Y\°&Y aX-rNdnr®p dnrm{P X_P oI¦K&LNP¨cdn[mrNo4Ä_c~lª_~O	P¤² P:]p[No~rm¬«[NP[m~rm¤omPY aN³TP_®°P Pr©_LNP
Xqdn[mcp P£Y\rNo¤cP p P~{PcX`dnr¬X~_P q 
	
	
	
m~X!XP_k_d	

 	  O	XZ¦
K&Lm~X7cdn[mrNo4Ä_c~lR_~O	P!p dÌ{PcXY8Y\c{Pkr=[mO£Pcd\I®r=_PcrNP_7lY\_LNX7cqY\rmy~rm¢GcdnO _PccP X_c~Y\
~rm¶X_d¬XqY\_P~_P^dnrNP XZ¦ [RIPcX@Y\_£_LNP_®°d±X~omP Xd\!_LNP±QZxyxE¶=mlNX~rm¶©Y\cPXqP__d±yx
lYnpq¶{P_XjY\rNo	Y\cP&d\ 81cdnlNKY\~_®a4l'Py¦.K&LNP&cP p P~{PcXLY {Pk98 X.cqY\rmy~rm-GcdnO xT_d!ºn°kLNPcP
!¡~Xv_LNP&_dn_qY\Nr[mO'Pcd\cP p P~{PcXZ¦K&LNP"!  8 X7Y\cP&cqY\rNomdnO@a	Y RP p_P o¨_d8_LNP-QZxyx8X~_P XZ¦
 PRc[mr_LmcP PXP_Xd\`X~O[mY\_~dnrNXZ¦¬K&LNP  cX_XP_p dnccP Xl'dnrNomX_d±YEKkb XP XqX~dnr
c[mrmrm~rm¨Y\dnrNP!~r_LNPkrNP_®°dnc¶'¦7K&LNPTdneP p_~{PTd\I_Lm~XjXP_jd\BX~O[mY\_~dnrNX~X_d£XLNdÌ°LNdÌ°
°P*dn[mcklmcdn_d4p dnY {dn~omX`rNP_®°dnc¶µp dnrm{P X_~dnr¬Y\rNo¤LNdZ°§P:¼Rp~Pr_a¤~_k[NXP Xk_LNP¢YZnY\~Y\mP
Y\rNo°k~o_LB¦`®rµ_LNPXP p dnrNoEXqP_ZN_®°dKkb
XP XX~dnrNXTXLY\cP¢_LNPQZxyx@¶4mlNXZNdn_LEXP XX~dnrNX
c[mr~r _LNPµXqY\O	Pµo~cP p_~dnrB¦Ò®r _LNP¤_Lm~coXP_ZYªKkb XP XX~dnr¹XLY\cP X	_LNPªQZxyx·¶4mlNX
~rm¶R°k~_L¤YK`b h1P°!U`PrNdp dnrmrNP p_~dnrB¦jK&LNP1_®°d\Ä°YZa^lmcdnlY\Y\_~dnrµomPYZaRP_®°P Pr¤_LNP
Xqdn[mcp PY\rNoª_LNPomP X_~rY\_~dnrd\!_LNPRK`b p dnrmrNP p_~dnrº~X¢_qY\¶{PrºP «[Y\_d©QZxyx\O	XZ°kLm~pL
~X¢Y\lmlmcdZ]4~ORY\_Pa·_LNP@Y {PcqY\{P	cdn[mrNo4Ä_c~lª_~O	P¨'P_¥°P Prª_LNP@KkbXdn[mcp P@Y\rNo·_LNP#!
cP p P~{PcX~r	_LNP¢QZxyx£X~_P XZ¦.K&LNP`K`bºp dnrmrNP p_~dnrR~Xj[NXP o@_d-_cqY\rNXPcY\rR~r  rm~_PTY\O	dn[mr_
d\BoNY\_qY¦¥_jLYnX&Y-Y\c{PTcP p P~{Pc°k~rNomdÌ°Y\rNo	lYnp¶{P_X&d\*X~	ZPQZxyxyx¢=a=_P XÌ¦.K&LNP1dneP p_~{P
d\N_LNPXP p dnrNo¨Y\rNo¢_Lm~coXP_Xd\NX~O[mY\_~dnrNXv~X*_d`~[NX_cqY\_P_LNPK`bv c~PrNo~rNP XXPZY\_[mcP
d\Kkb¦
 P¤p dnrNX~omPc	o~SRPcPr=_@nY\[NP X@ dnc&(N._LNP¤X~	ZP|d\TcP «=[NP X_@O	P XXqY\{P XZY\rNo_LNP¤X~	ZP
d\cPl'dnc_XZ¦  P¨pLY\rm{P¨_LNP XqP£yY\[NP X8~r±dncomPc8_d^O	dZ{P_LNP¨p dnrm{P X_~dnr¯d\j_LNPrNP_®°dnc¶
P_®°P Pr©_LNPdnc°Y\coºY\rNo·_LNP@Ynp¶4°Y\co©lY\_LNXZY\rNo·_dµp dnr=_cdnj_LNP@K`bv c~PrNo~rNP XX
d\1dn[mclmcdn_d4p dnÄYnX¨o~Xp[NXqXP oº~r 54P p_~dnr ¦ 1dncRY¬p Pc_qY\~rcP «=[NP X_¨O	P XXqY\{P|X~	ZP$,(N
_LNP·KkbØXdn[mcp P¯XPrNomX^cP «=[NP X_|lYnp¶{P_Xµd\¨X~	ZP &(%&$,(N¦K&LNP·cP «=[NP X_|O	P XXqY\{P±_d Y
cP p P~{Pc`~rNp[NomP Xk~_Xk 8§lm[NX!XdnO	P¢Ynomo~_~dnrY\*~r dncORY\_~dnrµ_LY\_kORYZaLNPlE_LNP8cP p P~{Pc
~r¤lmcPlY\c~rm~_XkcPldnc_Z¦
×GÙ.Ú*× Û
 	 

! #"$$%&'(*)"$+-,!	*.")/. y
 0
 0.2
 0.4
 0.6
 0.8
 1
 1.2
 0  200  400  600  800  1000
F
or
w
ar
d 
lin
k 
ut
ili
za
tio
n
Time (s)
10000 receivers, RS=1,
 request message=1000bytes, report=100bytes
 0
 2
 4
 6
 8
 10
 12
 14
 16
 18
 20
 0  200  400  600  800  1000
F
or
w
ar
d 
qu
eu
e 
le
ng
th
 (
pa
ck
et
s)
Time (s)
10000 receivers, RS=1,
 request message=1000bytes, report=100bytes
1.~y[mcP£­	3TrNP¢KkbÒXP XX~dnrBmp dnrm{P X_~dnrµ~r¤_LNP8dnc°Y\coEo~cP p_~dnr
 $#  ! (   
( &
*(   
' 
! 
 P^p dnrNX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~dnr± cdnO cP p P~{PcX1~XT°PvcP p P~{P oI¦A1.~cX_Z
°PEY\dZ° _LNP¤p dnrm{P X_~dnr_dY\lml'PZY\c@~r¹_LNP¤ dnc°&Y\co¹o~cP p_~dnr=aXqP__~rmª_LNPµX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cP «=[NP X_O	P XXqY\{P X_dY£Y\c{P`yY\[NPQZxyxyx¢=a=_P XZ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_Xj_d¨Y£XORY\yY\[NP
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~dnr¯aE~r=_PcpLY\rmy~rm
_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 yx¨XqP p dnrNomX£²G'P:dncP8_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~O	P`~r	_LNP`cP{PcXP`o~cP p_~dnrB
Y\rNo¨°PkP_7~_7XL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LNP`X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